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Convair’s B-36 and the USAF Strategic Air Command combined to deter aggression and to pre- 
vent global conflict during the decade 1948-1958—the most critical period in all of history. 

As the ultimate development of piston-engine aircraft, the B-36 became an unequalled in- 
strument of our national policy to maintain world peace. The B-36 proved to America and to the 
world that airpower is peace power! 

And now, to continue peace through airpower, Convair, a Division of General Dynamics, has 
designed and is producing the B-58 Supersonic Bomber and the Atlas ICBM—both assigned to the 
dedicated airmen of the Strategic Air Command who have established that Peace is Their Profession. 
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Space Technology Laboratories new corporate symbol represents a bright history in a stimulating age.* STL has 
provided the over-all systems engineering and technical direction for the Air Force Ballistic Missile Program since it 
was assigned the highest national priority in 1954. Five years of accelerated effort produced epic advances in science 
and technology, and propelled the art of missilery through three distinct generations of progress. STL. contributed 
technical leadership to the science/government/industry team which has built this solid, expandable_foundation 
for future advances in space, and is daily adding new strength to our national security. x In addition to its major 
management functions, STL also conducts advanced space probe experiments for the Air Force at the direction of 
such agencies as NASA and ARPA. * To those scientists and engineers with capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, computer technology, and other related fields and 
disciplines, STL now offers unique professional opportunities. Inquiries regarding staff positions at STL are invited. 


a new symbol 
for a new era of 
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Space Technolo Laboratories, Inc. P.O. BOX 95004, LOS ANGELES 45, CALIFORNIA 
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ln antenna systems 


KENNEDY capability 
is total capability 


capability in the field of antenna systems? 


It’s the capability to do the basic r & d in microwave 
propagation . . . to design and develop the antenna system 
. to manufacture the dish, the mount, and all waveguide 
components, horns, etc....to provide complete field 
engineering service which includes site surveying, construc- 
tion and erection, final checkout, and servicing. 
In short, it’s the capability to do it all —a total service 
from a single source. 
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Hotel, Los Angeles, Calif. 
July "18Invitational Civilian Pilot Fly-In P RODUCER = e Vhs 
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AVIATION CALENDAR 
July 16-17~Third biennial joint meeting, 
Radio Technical Commission for Aero- 
nautics and Los Angeles Section of the 
i i ineers, Ambassador ase @ 


(briefing, luncheon and static display), Pa- 
cific Missile Range, Pt. Mugu, Calif. 

July 20-21—Propellant Thermodynamics and 
Handling Conference, American Rocket 
Society’s Propellants and Combustion 
Committee, Ohio Union, Ohio State 
University campus, Columbus, Ohio. 

July 28-29—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, West- 
ward Hotel, Anchorage, Alaska. 

July 30-31—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, Fair- 
banks, Alaska. rm J69-T-29 

July 30-31—Sixth Annual Symposium on 1,700 Ib.-thrust 
Computers and Data Processing, Denver drone applications. 
Research Institute, Stanley Hotel, Estes engine has 60% m¢ ‘ 
Park, Colo. with only a 6% idcreasp in 

Aug. 4-5—Second Annual Western Regional weight. It is pre y F 
Meeting, American Astronautical Society, ering the Ryan Q}2C te get 
Ambassador Hotel, Los Angeles, Calif. drone which recently under- 

Aug. 5-7—William Frederick Durand Cen- went successful Might tests. 
tennial Conference on the problems of 
hypersonic and space flight, Stanford Uni- 
versity, Stanford, Calif. 

Aug. 11-13—Wright Air Development Cen- 
ter Symposium on Aircraft Structural Fa- 
tigue Problems, Dayton Biltmore Hotei, 
Dayton, Ohio. (Confidential clearance 
required); must be filed with the Sym- ; 
ae een nee cant / 469-T-28 

f > right-ratterson Arb, 110. 

Aug. 12-14—Kighth Annual Conference on Aatest pone sooo SS 
Applications of X-Ray Analysis, Stanley ; it tentane maniininent 
Hotel, Estes Park, Colo. Sponsor: Metal , i ae « Cessna, the J69-T+25 
lurgy Division, Denver Research Institute, ol teennetnd thrust to 
University of Denver. 1,025 Ibs. 

Aug. 17—First National Ultrasonics Sympo- . 
sium, Institute of Radio Engineers’ Pro- 


(Continued on page 6) 
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Pressure Potentiometers for... 


HIGH TEMPERATURES 
and CORROSIVE FLUIDS 








Type P103 
Pressure Potentiometer 
shown % size 


New Trans-Sonics* Pressure Potentiometers, Type 
P103, measure pressures of corrosive fluids such as 
red fuming nitric acid (RFNA) and unsymmetrical 
dymethylhydrazine (UDMH) for telemetry and con- 
trol applications at ambient temperatures up to 600F. ENGINE 


Corrosive fluids are contained by a welded Inconel-X 
bellows which actuates a dynamically balanced mech- 
anism. This mechanism is hermetically sealed in a 
stainless steel case for protection against corrosion 
and other environmental hazards. 


Accurate and reliable performance has been proven 
under the following conditions typical of missile en- 
vironments: Random Gaussian Vibration 0.1g*/cps, 
15 to 2,000 cps; Acceleration 75g; Shock 75g. 


Flexibility of installation is assured by small size and 
light weight. Dimensions are 1%” diameter by 17” 
long. Weight is only 6 ounces. Standard ranges are 
0-100 and 0-150 psia . . . other ranges to special 
order. Write for Technical Bulletin P! to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. 


* TRADEMARK 


TRANS-SONICS 


Precision Transducers 








AVIATION CALENDAR 
(Continued from page 5) 


fessional Group on Ultrasonics Engineer- 
ing, Stanford University, Stanford, Calif. 

Aug. 18-21—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Cow Palace, San Francisco, Calif. 

Aug. 24-26—Gas Dynamics Symposium, 
American Rocket Society, Northwestern 
University, Evanston, II. 

Aug. 24-26—Institute of the Aeronautical 
Sciences’ National Specialists Meeting, a 
symposium on anti-submarine salen, 
(classified), San Diego, Calif. 

Aug. 27-28—International Commonwealth 
Spaceflight Symposium, Church House, 
Westminster, London, England. 

Aug. 31-Sept. 2—Annual Army-Navy Instru- 
mentation Program (ANIP) Symposium 
and Industry Briefing, Statler Hilton Ho 
tel, Dallas, Tex. 

Aug. 31-Sept. 5—10th Annual Congress, 
International Astronautical Federation, 
Church House, Westminster, London. 

Sept. 1-2—Conference on physical chemis 
try in aerodynamic and space flight, Uni- 
versity of Pennsylvania, Philadelphia, Pa 
Sponsors: Air Force Office of Scientific 
Research and General Electric Co.’s Mis 
sile and Space Vehicle Dept. 

Sept. 2-4—1959 Cryogenic Engineering Con 
ference, University of California, Berke 
ley, Calif. 

Sept. 3-6—National Convention and Aero 
space Panorama, Air Force Assn., Exhibi- 
tion Hall, Miami Beach, Fla. 

Sept. 7-13-1959 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 

Sept. 9-11—Sixth Midwestern Conference 
on Fluid and Solid Mechanics, Univer- 
sity of Texas, Austin, Tex. Sponsors 
AFOSR/ Directorate of Aeronautical Sci 
ences; Office of Naval Research; National 
Science Foundation. 

Sept. 16-17—Western Regional Meeting on 
Frontiers on Science and Engineering, In 
stitute of the Aeronautical Sciences, Los 
Angeles, Calif. 

Sept. 20-25—l4th Annual Conference and 
Exhibit, Instrument Society of America, 
Chicago Amphitheater, Chicago, II. 

Sept. 21-22—Eighth Annual Meeting, Stand 
ards Engineering Society, on Investment 
in Survival, Somerset Hotel, Boston, Mass 

Sept. 23-24—Engine and Operations Sympo- 
sium, Airwork Corp., Millville, N. J 

Sept. 24-25—Solid Propellants Conference, 
American Rocket Society, Princeton Uni 
versity, Princeton, N. J. 

Sept. 28-30—1959 National Symposium on 
Telemetering, Civic Auditorium and 
Whitcomb Hotel, San Francisco, Calif 
Sponsor: Institute of Radio Engineers’ 
Professional Group on Space Electronics 
& Telemetry. 

Oct. 5-7—Seventh Anglo-American Aeronau 
tical Conference, Institute of the Aero- 
nautical Sciences, Hotel Astor, New York 

Oct. 5-10—National Aeronautic Meeting, 
Society of Automotive Engineers, the 
Ambassador, Los Angeles, Calif. 

Oct. 6-8—12th Annual Meeting, ‘National 
Business Aircraft Assn., Hotel Leaming 
ton, Minneapolis, Minn. 

Oct. 12-16—15th General Convention of 
the International Air Transport Assn., 
Tokyo, Japan. 
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300,000 Gyros Later... 
Honeywell’s accomplishments in the design and manufacture of precision gyros 
date back to World War II. From the thousands of Mark XV Fire Control Gyros 
used by our Navy to the famous C-1 Autopilot, used in the B-17, B-24, and B-29 
bombers, Honeywell has been instrumental in helping the Armed Services solve 
their fire control and stabilization problems. 


Today, Honeywell supplies gyros for leading missile and aircraft programs, includ- 
ing the Titan, Thor, Atlas, and Talos, Project Scout and Project Mercury, the 
F-106 and the airborne MA-1 Fire Control System. The know-how gained through 
production of over 300,000 gyros enabled Honeywell to design the gyros which 
helped Vanguard I achieve a near-perfect orbit . . . so nearly perfect that experts 
estimate this satellite will remain in orbit up to 200 years. 


You can take advantage of Honeywell's long and successful experience in the design 
and production of gyros and accelerometers. Honeywell offers a complete line of 
inertial components for all applications or can manufacture specific instruments 
to your own design requirements. 


Honeywell 
HE) Wilting Prada. Group 
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HONEYWELL OFFERS A COMPLETE 


-.-.- to meet the needs 


TYPE M-100 miniature rate gyro assures constant 
damping over a wide operating temperature range 
without the use of heaters. The typical damping of 
.6 at —65°F is obtained without benefit of heat 
from the spin motor, and is held virtually constant 
up to a temperature of +250°F. The gyro spin 
motor will run on one (split), two, or three phase 
power, and is isolated from ground to prevent cir- 
culating ground currents. Write to Boston Division 
for Bulletin M-100. 


Full Scale Range: to 400 degrees/sec. 

Threshold-Resolution: Less than 0.01 degrees/sec. 

Linearity: Less than 0.1% of full scale to 2 range, 
less than 2% to full range 

Damping: 0.5 to 0.8 from —65°F to +250°F 

Shock and Linear Acceleration: to 150 G 

Vibration: 20 G to 2000 cps 

Size: 1” diameter, 2'%,” long 

Weight: Less than 6.0 ounces 





TYPE GN or “Golden Gnat” is in full production in 
a wide variety of different models, and has been 
proven in operational aircraft during the past two 
years. Because of its small size and high perform- 
ance it has been successfully used in a number of 
miniature rate packages. Type GN is gold plated for 
improved corrosion resistance and positive hermetic 
sealing. Write to Boston Division for Bulletin GN. 


Full Scale Range: to 600 degrees/sec. 

Threshold-Resolution: 0.01 degree/sec. 

Linearity: 0.1% of full scale to 2 range, within 2 % 
to full range 

Damping: Fluid damped, temperature compensated 

Shock and Linear Acceleration: to 100 G 

Vibration: 10 G to 2000 cps 

Size: 1” diameter, 2,” long 

Weight: 3.8 ounces 





TYPE JR is particularly well suited for those appli- 
cations where proven reliability must be combined 
with high performance, A unique quadrilever spring 
suspension assures high sensitivity and a wide full 
scale range under severe environmental conditions. 
The Type JRT gyro is available with heaters for 
those critical applications requiring constant damp- 
ing over the entire operating temperature range 
of the instrument. Write to Boston Division for 
Bulletins JR and JRT. 


Full Scale Range: to 1000 degrees/sec. 

Threshold-Resolution: Less than 0.01 degree/sec. 

Linearity: 0.25% of full scale 

Damping: JR: 0.5 to 1.0 from +32°F to +175°F 
IJRT: 0.6 to 0.9 from —65°F to +175°F 

Shock and Linear Acceleration: to 100 G 

Vibration: 15 G te 2000 cps 

Size: 2” diameter; 4%," long 

Weight: 1.8 Ibs. 





GG79 js a descendant of the JG-7005 rate gyro and 
incorporates an advanced damper and design fea- 
tures which adapt it to far more rugged applications. 
A wide selection of maximum turning rates, poten- 
tiometer resistance, and damping ratios is available. 
The GG79 meets MIL-E-5272 requirements. It is 
available with one or two potentiometers. With a 
single potentiometer a rate switch operating at a 
predetermined turning rate can be included. Write 
to Aero Division for Bulletin GG79. 


LOW COST, GAS DRIVEN GYRO 


GG99 is an expendable, low-cost self-energizing 2 
axis gyro designed for single-shot, short-run use 
under high shock, vibration, and acceleration loads. 
A cylinder of compressed gas actuates the rotor and 
uncages the gimbals within 100 milliseconds after 
firing. The GG99 has less than 40 parts, is designed 
to withstand 100 G shock loads and 20 G vibration 
stresses. Rugged simplicity in design provides over- 
all predicted reliability of 0.988, Write to Aero 
Division. 








Power Requirements: 115 volts, 400 cps, single phase 

ti ter Resist : Available in any size from 
420 ohms to 15,000 ohms 

Threshold-Resolution: 0.1 degree/second or less 

Run-up time: 5 minutes maximum 

Ambient Temp. Range: —-65°F to+ 165°F 

Size: 4” long, 3%” wide, 3.” high 

Weight: 1.75 ibs. 





Warmup and uncaging time: less than 100 milliseconds 
Drift: 0.5 degree per minute 

Outer axis freedom: Unlimited 

Inner axis freedom: Limited to + 45 degrees 

Size: 4.5” long, 2.75” diameter 

Weight: Less than 4 Ibs. 








For technical bulletins write to Aero Division or Boston Division as indicated. 


MINNEAPOLIS-HONEYWELL, BOSTON DIVISION, 40 LIFE STREET, BOSTON 35, MASSACHUSETTS 
MINNEAPOLIS-HONEYWELL, AERO DIVISION, 2600 RIDGWAY ROAD, MINNEAPOLIS 13, MINNESOTA 





INE OF INERTIAL COMPONENTS 
all applications 


GG48 FULL FREEDOM GYRO is a hermetically sealed, 
two-axis, full-freedom gyro. Its all-attitudes capa- 
bility results from the mounting of a conventional 
2-degree of freedom gyro on a third servo-driven 
gimbal which maintains perpendicularity between 
the free gimbals eliminating tumbling and gimbal 
lock. It offers substantial savings in weight and com- 
plexity in flight control, fire control and all attitudes 
indicating and/or bombing systems. Available with 
synchros, potentiometers or both. An electro-me- 
chanical initial fast erection system permits rapid 
realignment of all three gimbals from any position 
during motor warmup. Write to Aero Division for 
Bulletin GG48. 


Power requirements (gyro motor): 115 volts, 400 cps, 
3-phase 

Static accuracy: 12 minutes error spread 

Gimbal freedom: 360 degrees in both longitudinal 
and transverse axis. 

Initial erection or warmup time: 1 minute maximum 

Erection rate: 2 to 6 deg./min. (factory adjustable) 

Free drift rate: average is within 0.25 deg./min. 
corrected for earth’s precession rate 

Accuracy: 0.15 degrees or better of true vertical 
about each axis 

Size: 9.1” long, 5.1” wide, 5.3” high 

Weight: Approx. 9 Ibs. including amplifier and pre-« 

na. 1) 








GG64 RAM gyro has been specifically designed to 
withstand the severe environmental stresses en- 
countered in rocket and missile applications, Fewer 
than 100 parts, full monocoque gimbal construction 
and complete hermetic sealing combine to insure 
high reliability and consistent operation under ex- 
treme vibration and acceleration loads inherent in 
missile firings. Supersonic sled tests have proven 
reliable operation under shock loads up to 80 G. 
Write to Aero Division for Bulletin GG64. 


FLOATED = LoaTap Gyvnos., |. | 


GG49 MIG (Miniature Integrating Gyro) combines 
small size and light weight with high accuracy, It is 
a single-degree-of-freedom gyro with floated gim- 
bal construction. Based on previous design and pro- 
duction experience with the HIG-4, HIG-5, and 
HIG-6 gyros, the MIG differs from these in that 
it employs a “Dualsyn” combination signal and 
torque generator. It is particularly applicable for 
ust in central station instrument platforms and in 
short-time inertial and aided inertial systems. Write 
to Aero Division for Bulletin GG49. 


Power requirements: 208 volts, 400 cps, 3-phase 

Warmup time: 50 seconds 

Precession rate: Will precess at rates up te 25 
deg. /sec 

Erection system: Will erect the gyro spindle to vertical 
up to 12 deg./min. without external amplifiers 

Shock: Will withstand up to 80 G shock — meets all 
pertinent requirements of MIL-E-5272A 

Size: 5.5” long, 4.2” wide, 4.5” high 

Weight: 4.5 Ibs. 


Power Input: 26 volts, 400 cps, 3-phase start and run 
Fixed Drifts: 
Acceleration sensitive: 1 deg./hr/G linear ac- 
celeration maximum, either axis 
Non-acceleration sensitive: 1 deg./hr maximum 
Drift rate: Extremely low (exact rate classified) 
Shock: Will withstand shocks in excess of 50 G 
Size: 2.73” long, 2” diameter 
Weight: 0.48 Ibs. 





WIDE-ANGLE MIG family, only slightly larger than 
the standard MIG, provides a small gyro with an 
input angular freedom up to +60 degrees. Because 
of of this wide input freedom it is particularly 
adaptable to strapped down attitude reference sys- 
tems, rate packages and fire control systems, The 
wide-angle MIG also uses a permanent magnetic 
torquer which allows torquing rates up to 80,000 
degrees per hour. Write to Aero Division. 


Power input: 26 = 1 volts, 3¢, 400 cps 

Torque generator scale factor: 400 dcem/ma 
(800 degrees/hr/ma) 

Gimbal freedom = 10 degrees 

Input notch alignment: 3 mr 

Operating temperature: 180° F up to 500° F 

Size: 3.5” long, 2.15” diameter 

Weight: 0.9 Ibs. 





GG37 GYRO is an advanced version of the Hermetic 
Integrating Gyro. It is a small, highly precise sin- 
gle-degree-of-freedom control gyro specifically de- 
signed for inertial platform stabilization application 
and features a permanent magnetic torquer. Per- 
formance figures, though presently classified, are 
available on a need-to-know basis. Write to Aero) 
Division, 
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GG76 GYRO is a small, lightweight, hermetically- 
sealed integrating gyro specifically designed to meet 
increasingly rigid requirements for platform stabi- 
lization and rate measurement applications. It com- 
bines the basic features of the HIG-4 gyro with 
significant advancements in acceleration sensitive 
and non-acceleration sensitive drift rates. Detailed 
information covering the GG76 is classified, 





LINEAR ACCELEROMETERS 


TYPE LA-SOO linear accelerometer is a potentiom- 
eter output device that features constant damping 
and linear response. These instruments are fluid 
damped, and are designed to operate between 
—65°F and + 175°F. These non-pendulous acceler- 
ometers are inherently insensitive te cross coupling 
accelerations, and are provided with mechanical 
stops to prevent damage from input accelerations 
beyond the specified range. Write to Boston Divi- 
sion for Bulletin LA-500. 


Full Scale Range: +1 to +606 
Threshold: 0.02 G 
Potentiometer Resistance: 1,000‘to 14,000 ohms 
Damping Ratio: 0.75 +0.35 typical 
Natural Frequency: 5 to 19 cps 
Cross-axis Sensitivity: 2% of full scale 
Shock; to 50 G 

Vibration: MIL-E-5272 

Size: 17%," diameter, 3%," long 
Weight: 1 Ib. 





TYPE LA-600 is an A-C Linear Accelerometer in 
which friction is eliminated to permit resolution 
of extremely low level inputs. This unit consists 
of a non-pendulous seismic mass, supported by a 
frictionless spring suspension, and incorporated on 
A-C variable reluctance pickoff. This accelerom- 
eter features magnetic damping for near constant 
damping ratio throughout its wide range of operat- 
ing temperatures from —65°F to +250°F. Write 
to Boston Division for Bulletin LA-600. 


Full Scale Range: = 1 to £40G 
Full Scale Output: to 25 volts 
Threshold-Resolution: 0.0001 G 


+250°F 
Natural Frequency: 16 to 100 cps 
Cross-axis Sensitivity: 0.005 G per G maximum 
Shock: to 60 G 
Vibration: 10 G to 2000 cps 
Size: 1%” diameter, 2%" long 
Weight: 1.2 Ibs. maximum 





TYPE LA-700 accelerometer is a complementary 
unit to the LA-600 for those applications requiring 
a high full scale range combined with a low natural 
frequency. This linear accelerometer is a non-pen- 
dulous seismic mass, supported by a frictionless 
spring, incorporating compensated fluid damping, 
an A-C variable reluctance pickoff, and assures 
reliable operation over a wide operating tempera- 
ture range. Write to Boston Division for Bulletin 
LA-700. 


Full Scale Range: + 1 to +60G 

Full Scale Output: to 25 volts 
hreshold-Resolution: 0.0001 G 

Damping Ratio: 0.6 at 25°C typical 

Natural Frequency: 5 to 30 cps 

Cross-Axis Sensitivity: 0.005 G/G maximum 

Shock: to 100 G 

Vibration: 15 G to 2000 cps 

Size: 2." diameter, 27/4" long 

Weight: 1.2 Ibs. maximum 








GG56 MP? (Miniature Pendulous Accelerometer) 
designed as a companion unit for the MIG series of 
gyros, offers the advantage of few moving parts, 
high reliability, and a life expectancy of 10,000 
hours. Special features include a multiple pole-mov- 
ing iron pickoff with a permanent magnet-moving 
coil torquing element. Honeywell's fully transistor- 
ized EG135 pre-amplifier and EG134 amplifier- 
demolulator, specifically designed for use with the 
GG56, are also readily available to provide the user 
with a complete unit. Write to Aero Division for 
Bulletin GG56. 


Threshold: Less than 1 x 10°5G 
Proportional Linearity Error: 0.05% to 1 G; 
0.10% to 10G 


Shock and Vibration: Will withstand shock loads over 


100 G and vibration over 20 G 
Size: GG56C — 1.76” diameter, 1.8” long 
GG56D — 2” diameter, 1.8” long 
EG134 — 2.5” square, 3” long 
EG135 — 1.5” long, 1.1” wide, .85” high 
Weight: GG56 — 0.4 Ibs, EG134 — 1.0 Ibs, 
EG135 — 0.14 Ibs. 





For information on how the Military Products Group can best 
serve your needs, contact the Regional office nearest you, 


ducts NEW YORK, NEW YORK 
Military Pro 24-30 Skillman Avenue 


Long Island Cit 
Grou P Phone: EXeter 2-4300 


Regional Offices ST. LOUIS, MISSOURI 
4354 Olive Street 
Phone: JEfferson 1-5100 


ALBUQUE NEW MEXICO 
2502 Garfield Avenue S.E. ST. PETERSBURG, FLORIDA 
Phone: CHapel 7-0276 13350 U.S. Highway 19 


MASSACHUSETTS Phone: HEmiock 5-1151 


TON, 
1230 Soldiers Field Road 
: d SAN DIEGO, CALIFORNIA 
Phone: Algonquin 4-8730 2153 Moore Street 


DAYTON, OHIO Phone: CYprus 8-9908 
1441 Milburn Avenue 


Phone: porch von 1492 SAN, FRANCISCO, CALIFORNIA 
949 Main Street, Santa Clara 


OeS Wort Ly, Pe Phone: CHerry 3-4217 
66 


Phone: A ee SEATTLE, WASHINGTON 
earner MICH ioe 401 Pontius Avenue N. 
3901, Strathmoor Station Phone: MUtual 2-5610 


Phone: TExas 4-6020 
UNION, NEW JERSEY 


° Suite 10 11 Rae Building Box 161 
2509 West Ber reet Phone: MUrdock 8-9000 
Phone: WAinut 7-7080 w. , 


D. Cc. 
HUNTSVILLE, ALABAMA 4926 FS “Avenue N. Ww, 
6811 Chedued Heed Phone: EMerson 2-4480 


Phone: JE 9-13 WICHITA, KANSAS 
LOS ANGELES, CALIFORNIA P. O. Box 305 
6620 Telegraph Road 2801 South Madison Street 
Phone: RAymond 3-6611 Phone: AMherst 7-5304 
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CUSTOM GYROS Data for all units shown in this 
folder are nominal. Variations in specifications 
can be made to suit the application, Honeywell 
also manufactures instruments designed by others. 





Honeywell 











Damping Ratio: 0.6 +.2 typical from —65°F to 
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AVIATION WEEK, June 29, 1959 


ARPA Pushes Communications Satellite 


P industry is briefed by USAF on near-crash project; some doubt 
whether enough time is allowed for development. 


Douglas Reveals DC-9 Performance Data 


> Four Pratt & Whitney turbofan JTFIOA-1s will power 68-92 pas- 
senger short-medium haul airliner. 


G.91 Conquers Mud in Grass Field Operational Trials 56 
P italian air force conducts final phase of Fiat lightweight fighter’s 


NATO acceptance tests. 


SPACE TECHNOLOGY AIR TRANSPORT 


Sayen, Quesada Debate Cockpit Rule. . 
USAF Plane Crashes Decline 


EDITORIAL 
Russia Revisited 


COVER: North American X-15 rocket research aircraft drops from Boeing 
B-52 for the first free-flight tests of the X-15 aerodynamic control system. 
Speed at the time photo was taken was Mach 0.80 at 38,000 ft. The rocket 
aircraft, with Scott Crossfield at the controls, glided to Edwards AFB, Rogers 
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Flexible shield cuts glare in Voodoo cockpit 


Without the special B. F.Goodrich Glare Shield, light from 
the instrument panel and radar screen would reflect on the 
canopy of McDonnell's night-flying F-101B Voodoo. But 
with this flexible shield, light stays where it belongs. The 
pilot and radar observer have an unrestricted glare-free view 
outside the plane. 

During daytime flights the B.F.Goodrich Glare Shield 
works in reverse—shading the soft glow of instruments from 


harsh sunlight. It also serves as a crash pad in the event 
the plane's occupants are thrown forward. 

Glare Shields are another example of B.F.Goodrich versa- 
tility in fabricating fabric-reinforced rubber products to 
complex shapes and performance specifications. Next time 
you are faced with a similar problem, talk it over with 
B.F.Goodrich Aviation Products, a division of The B. F.Goodrich 
Company, Dept. AW-69B, Akron, Obio. 


B.EGoodrich aviation products 
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Russia Revisited 


Recently we concluded a 6,000 mi. trip inside the 
Soviet Union. The occasion was the 52nd General 
Conference of the Federation Aeronautique Interna- 
tionale for which the Chkalov Central Aero Club of 
the U.S.S.R. was the host. This was our second trip 
to Russia and occurred three years after we covered the 
visit of Gen. Nathan F. Twining and a group of top 
USAF officers to the Tushino air show and subsequent 
inspection of Red Air Force jet equipment, engine and 
airframe factories, and military technical institutions. 

As in any three year interval anywhere we found con- 
siderable change in the Russian scene. The Chkalov 
Central Aero Club did a superb job as host for the 
F.A.I. conference. Its president, Peter Staritchevsky, 
was killed while gliding only a few weeks before the 
conference opened when the tow rope sliced off his 
glider’s tail. Much of the success of the conference was 
due to his preparatory work since the 1958 conference in 
Los Angeles. The club’s vice president, E. N. Stepanov, 
who succeeded him as president, did an able job of carry- 
ing on as official conference host. 

The conference also provided a fine opportunity for 
delegates from 30 countries to meet a large number of 
the Chkalov Central Aero Club’s working members and 
to see them in action at an interesting air show staged 
at the Tushino grass airdrome, the club’s headquarters. 
It was evident to foreign delegates that the Chkalov 
Central Aero Club plays an extremely important role 
in the large scale sport flying program in gliders, heli- 
copters, lightplanes and parachuting that has been a 
vital part of the Soviet aviation picture in the post-war 
years. This club has also been a spearhead of ad- 
vanced aeronautical and astronautical development in 
the U.S.S.R. in such varied fields as providing initial 
impetus for the current Russian space program and 
pushing development of ornithopters and man-powered 
helicopters at the other end of the technical spectrum. 

As usual, when the Russians are hosts at an interna- 
tional conference, the hospitality was lavish. Official 
receptions by the mayor of Moscow, in the Moscow 
Supreme Soviet; by Marshal Simeon Zhavaronkov, 
deputy chief of Aeroflot, at the Red Army Club; by 
Miss Jacqueline Cochran, F.A.I. president, at the Soviets- 
kaya hotel, and by the Chkalov Central Aero Club in 
its Tushino clubhouse provided a unique opportunity 
for the U.S. and other foreign delegations to meet many 
of the top technical people in Soviet aviation. Among 
those we personally met and talked shop with were: 
Andrei Tupolev, dean of Soviet aircraft designers whom 
we first met three years earlier during Gen. Twining’s 
visit; Alexander Yakovlev, whose design bureau turns 
out helicopters, sport planes and all-weather jet fighters; 
Sergei Ilyushin, another veteran designer whose bomber 
and transport designs go back to World War II and 
whose I-18 turboprop transport stands today as one of 
the finest of its type in airline service; Mihail Mil, the 
helicopter designer, whose designs and personality and 
accent bear striking resemblance to those of Igor Sikor- 
sky; Mr. Ivchenko, whose 4,000 eshp. turboprop recently 
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won out in competitive field testing as the standard 
production model powerplant for the I/-18 and An-10 
transports; Prof. Andrei Kuznetsov, head of the space 
medicine program, and his assistant, Dr. Tatiatchenko, 
and Col. Gen. Belov, head of DOSAAF. 

Among the architects of Aeroflot’s startling jump into 
the jet transport era we met V. V. Ribulkin, deputy 
chief of the foreign section; Peter Eramosov, operations 
chief of the international division; Nicolai Grachev, 
inspector general of the international division and two 
gentlemen occupying positions that we found difficult 
to believe would ever exist in Aeroflot: the public rela- 
tions director, P. F. Solvjev, and his able and energetic 
deputy, Gregory Zarzhitsky. 

This was by far the largest group of top Russian 
aviation technical people that has mingled socially and 
professionally with a U.S. group. Despite the fact that 
nobody found out all they wished to know, the expe- 
rience was extremely valuable in filling in on many 
areas of mutual ignorance. This is the second time in 
three years that a group of top U.S. aviation people 
has been the guest of the Soviets and it is imperative 
that a Soviet group similar to the one we met at the 
F.A.I. conference be invited on a reciprocal visit to the 
United States soon. 

The semi-hysterical objections of the State Depart- 
ment to such a visit should be over-ruled by higher 
authority. We hope such influential U.S. delegates to 
the F.A.I. conference such as Jimmy Doolittle, C. R. 
Smith, Dick Horner, Fred Crawford, Martin Decker 
and Tom Lanphier will push vigorously their expressed 
intentions to surmount the State Department road block 
to such a visit. 

There was a reverse side to the Soviet coin, as there 
always is. While some aspects of Soviet life, particularly 
in consumer goods areas, have visibly improved in the 
three year interval since our last visit, other aspects have 
deteriorated. Censorship and harassment of U.S. resi- 
dent news correspondents are much worse and the char 
acteristics of the police state are much closer to the 
surface, particularly outside Moscow. There is also an 
almost frantic official fear in the provinces of allowing 
any contact between Soviet citizens and foreign visitors 
out of the restaurant, hotel and sightseeing routine. This 
is coupled with a tremendous curiosity and interest in 
things American by these Soviet citizens whenever the 
official barriers to such contact can be surmounted. 

In addition to our week in Moscow at the F.A.I. con 
ference we flew 6,000 mi. around the Soviet Union on 
Aeroflot including its latest jet transports, the Tu-104B 
and the II-18. It is also typical of the changing Soviet 
Union that three years ago this trip would have been 
impossible politically or physically within the time span 
available to us. In the ensuing weeks we will report on 
these experiences both professionally in the aviation field 
and personally as an average U.S. citizen abroad in the 
U.S.S.R. without the restrictions of official Soviet censor 
ship imposed on all U.S. correspondents resident in 
Moscow. —Robert Hotz 
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NEW the world’s biggest 
filament-wound fiberglass radome! 


Here it is — twelve feet high, four feet in diameter — the largest filament- 
wound fiberglass radome ever made. This huge form was produced by a spe- 
cial winding process—product of Kidde engineering knowledge and research 
-— which results in an extremely high strength-to-weight ratio, plus a maxi- 
mum in physical and electrical uniformity. Furthermore, this Kidde 
continuous-winding process, plastic reinforced by fiberglass, permits the 
construction of fiberglass shapes and forms which were either difficult or 
impossible to fabricate by previous methods. 


Walter Kidde & Company has available complete facilities and personnel 
for the development, testing and production of fiberglass forms. If you have 
a problem in this area — write Kidde today. We've solved some pretty tough 
ones in the last thirty years! 


Walter Kidde & Company, Inc., Aviation Division 
619 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dallas, Tox G- 29) Fane: Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd. 


Dayton, Ohio—St, Louis, Mo.—San Diego, Calif. 
Montrea!—Toronto—Vancouver 


FIBERGLASS FORMS 
ARE A 
KIDDE SPECIALTY! 


Thanks to Kidde’s continuous 
winding process, a new field of 
fiberglass forms is now open to 
aviation engineers: Structural 
tubing, pressure vessels can now 
be made stronger than steel with 
half its weight! 


For the engineer interested in 
the field of pneumatics, filament- 
wound fiberglass spheres offer 
the solution to many problems. 
Available in capacities of from 
50 to 2500 cubic inches these 
spheres can withstand pres. 
sures up to 5000 psi. 


anita a 


Missile rocket motor cases, tor- 
pedo bodies and missile radomes 
are but a few of the forms which 
Kidde can fabricate from high- 
strength, low-weight fiberglass, 
capable of withstanding tem- 
peratures as high as 1000°F. for 
short periods of time. 
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In the Front Office 


H. W. McCurdy, a director, Lockheed 
Aircraft Corp., Seattle, Wash. Mr. McCur- 
dy is head of Lockheed’s new subsidiary, 
Puget Sound Bridge and Dredging Co. 

‘oel M. Jacobson, president, and Robert 
B. Chapman, III, executive vice president, 
Aircraft Armaments, Inc., Cockeysville, Md 
Ellery C. Huntington, Jr., president and 
chairman of the company’s parent organiza- 
tion, United Industrial Corp., was elected 
board chairman. 

Dr. Walter R. Dornberger, a vice presi- 
dent, Bell Aircraft Corp., Bufialo, N. Y. 
Dr. Dornberger is director of engineering for 
Bell’s Niagara Frontier Division. 

A. Lincoln Pittinger, vice president-plan 
ning and marketing, Rocket Power, Inc., 
Redlands, Calif., a subsidiary of the Gabriel 
Co. Also: John K. Elder, vice president 
of Rocket Power's Applied Research and 
Testing Laboratories. 

Emanuel Schugar, group vice president, 
Houdaille Industries, Buffalo, N. Y. Also 
Russell A. Johnson, general manager, Hou 
daille’s Wales-Strippit Division. 

Samuel C. Yeaton, vice president and 
director of patents, Sperry Gyroscope Co., 
division of Sperry Rand Corp., Great Neck, 
N. Y 

Robert E. Williams, Chief of the Office 
of Congressional Liaison, Federal Aviation 
Agency, Washington, D. C. 

Dr. James H. Wakelin, Assistant Secre 
tary of the Navy for Research and Devel 
opment, Washington, D. C. 

Brig. Gen. John K. Cullen succeeds 
Maj. Gen. Olin F. MclIinay, retiring, as 
Deputy Surgeon General of the United 
States Air Force, Washington, D. C. Col. 
Raymond T. Jenkins succeeds Gen. Cullen 
as Director of Plans and Hospitalization, 
Office of the Surgeon General; Col. Herbert 
H. Kerr succeeds Dr. Jenkins as Deputy 
Director of Plans and Hospitalization 


Honors and Elections 


George S. Schairer, director of research 
at Boeing Airplane Co., has received the 
American Society of Mechanical Engineers’ 
Spirit of St. Louis Medal for 1958 for his 
“noteworthy contributions to . . . aero 
dynamic and structural design of very large 
aircraft 

Arthur J. Wilde, rezional representative 
Dayton, Ohio) for Motorola Military Elec 
tronics Division, has been elected executive 
vice president of the National Aeronautical 
Electrical Conference for 1959-60 

The New York State Wing of the Air 
Force Assn. has presented its annual Air 
power Award to Cornell Aeronautical 
Laboratory, Inc. “in recognition of its out 
standing research accomplishments in the 
interests of aviation and the welfare of the 
nation.” 

William A. MacCrehan, Jr., manager of 
quality for the Aviation Products Depart 
ment of Bendix Radio Division, has been 
elected chairman of the Aircraft and Missile 
Division of the American Society for Qual 
itv Control 

(Continued on page 87) 


AVIATION WEEK, June 29, 1959 





INDUSTRY OBSERVER 


> Royal Canadian Air Force is considering a number of foreign aircraft to 
replace its present North American F-86 and Avro CF-100 equipment. The 
Republic F-105, McDonnell F4H, Grumman F11F, Lockheed F-104, Das- 
sault Mirage 3 and Fiat G.91 have been studied for two of the primary 
missions of the RCAF, the all-weather defense of Canada against bomber 
attack and contribution of fighter squadrons to NATO in Europe. Canadian 
government is handicapped politically because it canceled the Avro CF-105 
due to high costs and now several hundred million dollars must be invested 
in foreign equipment built under license. 


>» Watch for a decision shortly on a supersonic low-altitude nuclear ramjet- 
powered missile in which Chance Vought’s proposal is designated SLAM 
(AW April 20, p. 33), North American’s entry is known as Bolo and Con- 
vair’s is known as Big Stick. Projected operation would have recall capa- 
bility. 


> New turbojet engine with very large thrust proposed by Curtiss-Wright, 
the SE-105, has a design thrust-to-weight ratio of 10 to 1. Sustained flight 
Mach number for the new engine is Mach 4 and better. Curtiss-Wright 
also is studying a concentric dual cycle engine, the SE-109, for higher 
speeds. Air for the ramjet portion of the engine passes around the turbojet 
section. 


> Soviet Russia may launch another solar probe on July 5 when the earth 
is at its aphelion (point on its orbit farthest from the sun) to make further 
measurements of the value of the astronomical unit (AW Mar. 30, p. 66). 
Launching of Mechta occurred when the earth was at perihelion last Jan. 
2. Some U. S. scientists believe other attempts to launch probes designed 
to measure this basic unit of astronomical distances also have been made 
in the interim. 


> Bell XV-3 Convertiplane, still in flight testing, has not yet made an auto- 
rotation landing but the company is working out techniques toward that 
end. Technicians figure that 50-55 kt. will be the minimum autorotation 
airspeed for landing, giving the plane a 1,600 fpm. rate of descent. Company 
said another possibility is bringing in the XV-3 at speeds up to 75-80 kt., 
then flaring out and landing on wheels. Bell also has added a ventral fin 
to the plane, for better directional stability. 


> Design study now under way by the skeleton staff remaining at Orenda 
Engines, Ltd., at Malton, Ont., Can., concerns the scaling down of the 
Iroquois turbojet which originally produced approximately 23,000 Ib. of 
thrust without afterburning. Purpose is to prepare a Canadian engine for 
possible use in any foreign aircraft that the Canadian government may 
purchase. 


> Army has dropped the anti-aircraft version of its Nike Zeus anti-missile 
missile under Department of Defense instructions to concentrate the Nike 
Zeus effort on the primary mission of missile defense. Originally, the Nike 
Zeus missile was scheduled to come in two versions (AW April 21, 1958, 
p. 27); one was designed to be launched without booster for use against 
aircraft, and the other with booster for use against incoming missiles. Nike 
Zeus missile is being developed by Douglas Aircraft with radars, computers 
and other avionic equipment under development by Western Electric. 


> Hiller X-18 turboprop tiltwing VTOL is undergoing a final mechanical 
check at Moffett Field, Calif., and will be dismantled and taken to Edwards 
AFB, Calif., for initial flight tests. 


> Letter contract for engineering and consulting work in connection with 
acoustical phenomena expected to be encountered with Minuteman inter- 
continental ballistic missile silo development has been awarded to Bolt, 
Beranek & Newman, Los Angeles. 


>» Modified Lockheed F-104B is being used in zero-g flight experiments at 
Ames Research Center, Moffett Field, Calif. Modifications involve changes 
in oil and oxygen systems. 
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impact extruded from Alcoa Aluminum. The largest impact 


shown above has 8-in. diameter, 36-in. length; Alcoa can make them as large as 12-in. diam- 
eter, 60-in length. The impacts shown use aluminum alloys 1100, 6061-T6, 2024-T4 and 7075-T6. 


WHAT'S NEW IN ALCOA IMPACTS? 


IN A FIELD as revolutionary, promis- 
ing and relatively new as impact 
extrusion, you'd expect progress to 
be made rapidly. And it has! In the 
years since Alcoa pioneered this 
breakthrough in the metal-working 
arts, the impact process has been ad- 
vanced and extended to cover a wide 
variety of shapes and forms and 
special applications . . . to cut costs 
in dozens of ways ... and to produce, 
in the wink of an eye, complex com- 
ponents with tolerances down to 
0.005 in. 


EACH OF THE IMPACTS shown above is 
in production. Each represents at 
least one complexity that formerly 
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would have posed a real production 
headache: each achieves the opti- 
mum properties of its particular 
alloy. 

TOOLING COSTS? With few excep- 
tions, the cost of impact tooling is 
substantially less than for other 
fabricating processes. This is espe- 
cially true where the length of the 
part would require several steps by 
any other process—but with the im- 
pact process, even extremely long 
parts can be produced with just one 
set of tools and one operation, simply 
by varying the size of the original 
blank or slug. 

IN GENERAL, it’s an excellent idea to 


consider virtually any closed-end or 
tubular design as an Alcoa® Impact. 
For more specific information, and 
for on-the-spot assistance, the best 
procedure is to contact your nearby 
Alcoa sales office. Or, if you prefer, 
write to: Aluminum Company of 
America, 2026-T, Alcoa Building, 
Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


For Exciting Drama 
Watch “Alcoa Theatre,” 
Alternate Mondays, 
ALUAAINUM)  NNBC-TV, and “Alcoa 
— 4 Presents,” Every 
Tuesday, ABC-TV 














Nuclear Plane Setback 


Joint Congressional Committee on Atomic Energy 
once again is scheduling public hearings—probably in the 
third week in July—on the aircraft nuclear propulsion pro- 
gram on which almost $1 billion has been poured out 
since the end of World War II. 

The move followed secret executive committee session 
last week at which Thomas S. Gates, Deputy Secretary 
of Defense, and Dr. Herbert York, Defense Department's 
director of research and engineering, made it “emphatic- 
ally” clear: 

e That the Administration has abandoned any thought 
of a “fly early” program which would involve moving for- 
ward with a prototype aircraft to house the nuclear re- 
actor in the developmental stage at the Evendale, Ohio, 
plant of General Electric Co. Airframe contractor is Con- 
vair Division of General Dynamics Corp. 

e That there will be a major shift in emphasis from the 
nuclear propulsion system now in advanced development, 
to research and development on new materials and re- 
actors for a more advanced system. 

Committee members, led by Rep. Melvin Price (D.- 
Ill.), chairman of the subcommittee on research and de- 
velopment, who have persistently advocated a program 
to put a nuclear powered plane in the air, scheduled 
public hearings in February (AW Feb. 16, p. 32). These 
were postponed when further sessions and briefings in- 
dicated that the late Deputy Secretary of Defense Donald 
Quarles was on the verge of approving an accelerated 
ANP program on the eve of his death. Price said he con- 
siders the new Administration plan to concentrate on new 
materials a “step backward” from the status quo. 

Navy has publicly criticized the Air Force project at 
General Electric which utilizes the direct air cycle re- 
actor. Navy is working on an indirect cycle reactor with 
Pratt & Whitney Dwision of United Aircraft Corp. 
Vice Adm. J. T. Hayward, deputy chief of naval opera- 
tions for development, recently told the House Appropria- 
tions Committee that USAF’s ANP program is “a monu- 
ment to how not to run a technical program” which “is 
still a poor program with little hope at present. . . .” 
Price wants the Navy project, as well as the USAF “fly 
carly” program, pushed. 


Open Competition Policy 


Industry will seek top-level clarification of Air Force 
policy on weapon system team bidding following a USAF 
decision here last week that Douglas Aircraft Co, must 
hold an open competition to select an avionic contractor 
to supply guidance and control for its air launched bal- 
listic missile, WS-138A. Douglas’ original winning 
proposal (AW May 11, p. 34) included proprietary guid- 
ance and control concepts which it and General Electric 
had worked out through months of joint effort prior to 
the bid and General Electric was included as avionic sub- 
system manager in the Douglas proposal. Now the Air 
Force has told Douglas that it will not accept GE in 
this role without a source selection competition. 


Flight Proficiency Costs 


Department of Defense is pushing a proposal to cut 
the over-all cost of military proficiency flying by cutting 
the area of biggest cost—operation and maintenance of 


the aircraft. Officers who have had flying status for 20 
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years or more could continue to draw flight pay without 
aye ge | regular flight missions. This also would be 
true of officers assigned outside the U.S. or in Alaska 
where it is impracticable to participate in flights regu- 
larly. 


NASA Scrutiny 


Contracts and contracting procedures of the National 
Aeronautics and Space Administration are going to be 
scrutinized by the House Committee on Science and 
Astronautics, according to Rep. Overton Brooks (D.-La.), 
chairman. Brooks added that one study, in cooperation 
with the U. S. Comptroller General, is already under way 
with regard to the $102 million NASA contract with the 
Rocketdyne Division of .North American Aviation, Inc., 
for development of 1.5 million Ib. thrust engine. 


Travel Tax Repeal 


Supporters of proposals to eliminate the 10% tax on 
travel are not too optimistic over the possibility of 
favorable congressional action during the current ses- 
sion, despite the feeling the Senate will again approve 
repeal. The strong stand taken by the House last year 
blocked attempts to repeal the travel tax, although as 
a compromise Congress did accept elimination of the 
3% tax on cargo. Even though the House is not so 
strongly committed this session and might possibly 
approve the measure, public support for repeal has not 
been overly strong, thereby reducing its chances. 


Transportation Policy Probe 


Senate Commerce Committee's over-all investigation 
of transportation policy is progressing slowly. Air Trans- 
port Assn. and five other transportation associations—rep- 
resenting railroads, merchant marine, truckers, freight 
forwarders and waterway operators—have been asked to 
recommend a consultant to participate in the investi- 
gation. ATA last week had not yet decided on its 
representative. The study, which has already been 
voted $150,000, would evaluate the equity of govern 
ment policy toward the various types of transport and 
consider the question of ownership of one form of 
transportation by another. 


CAB Denies Discounts 


Domestic airline industry's bid to allow reduced rates 
on regularly scheduled flights to authorized travel agents 
has been rejected by the Civil Aeronautics Board. The 
rejection does not amount to final disapproval of the 
tariff request, which calls for a 50% discount on stand- 
ard fares, since the Board has raised certain conditions 
which must be met before the rate filing will be ruled 
upon. For example, the carriers have been asked to 
name point-to-point routings over which the fares will 
be effective and to furnish the exact fares that will 
be applicable under the reduction rather than an across- 
the-board percentage figure. Airlines are anxious to 
extend the discount advantages to travel agents certified 
by the Air Traffic Conference because of the growing 
amount of business these agents are generating through 
out the U.S. for the industry. 

: —Washington staff 
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ARPA Pushes Communications Satellite 


Industry is briefed by USAF on near-crash project; 
some doubt if enough development time is allowed. 


Washington—Large group of prospective industry bidders was given a 
prebidding briefing last week on a near-crash program for the first projected 


polar-orbit communications satellite. 


Prime considerations in the program appear to center around the large 
total expenditures which probably will be required to put this first polar 
repeater satellite into orbit, and the timetable tentatively set to accomplish 
this. Target date may be as early as nine months away, considered by many 
of the industry members as being too early to ready all the necessary 
techniques and developments. Proposals probably will be due relatively soon. 


The polar repeater will be the kickoff 
in a series of specific efforts leading to 
the establishment of a real-time com- 
munication satellite with a 22,400-mi. 
equatorial orbit in a hovering relation 
to earth. Cognizant government agency 
is the Advanced Research Projects 
Agency, working through Air Force's 
Ballistic Missile Division, with Air 
Materiel Command's Ballistic Missile 
Center functioning as the procurement 
agency, as is usual in BMD-manned 
projects. 

Briefing Detail 

Detailed phases in the three-step over- 
all plan, beginning with the communi- 
cations satellite that was the subject of 
the briefing, at BMD headquarters at 
Inglewood, Calif.: 
¢ Polar-orbit communications satellite, 
with six-hour orbit time. Plan is to 
launch this first-phase vehicle from a 
facility monitored by the Pacific Missile 
Range, which includes launch sites at 
Strategic Air Command’s Vandenberg 
AFB and the adjacent Navy Pt. 
Arguello launch sites. 
© Second-phase vehicle also is scheduled 





Soviet Exhibition 

Displays explaining Russian work in 
engineering, atomic energy, aviation and 
electronics will be featured in a Soviet 
exhibition which will open in the New 
York City Coliseum June 30 for 40 days. 
Machine tools, scientific instruments of 
all types, full-scale models of the three 
Sputnik satellites and their instrumenta- 
tion, working models of a metallurgical 
plant, petroleum drilling equipment and 
models of the Tu-104 turbojet and Tu- 
114 and An-10 Ukraine turboprop trans- 
ports will be displayed. Other exhibits 
include details of the complete Soviet 
electric power generation system includ- 
ing hydro, thermal and atomic generat- 
ing stations, explanation of the entire 
Soviet school system, and four types of 
Russian automobiles among the 10,000 
exhibits at the exhibition. 
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to be a polar-orbit communications 
satellite with a six-hour orbiting time, 
but this satellite will be used to check 
out equipment for the succeeding phase 
vehicle. 

e Third-phase vehicle wil! be the hover- 
ing real-time repeater satellite posi- 
tioned about 22,400 mi. above the 
earth. Three of these vehicles equally 
spaced in orbit, in conjunction with 
four or five polar-orbit vehicles, could 
provide earthwide communications. 

No specific number of firings are yet 
scheduled to accomplish this _three- 
phase plan. 

Convair San Diego Division of Gen- 
eral Dynamics Corp. will have respon- 
sibility for assembling the complete 
propulsion package, which is projected 
to be the National Aeronautics and 
Space Administration’s Project Centaur 
vehicle, comprising a Convair Atlas 
ICBM as booster, with Pratt & Whit- 
ney’s liquid hydrogen fuel engine for the 
second stage. Test program for this 
new space engine has been accelerated 
at West Palm Beach, Fla. 


Main Concern 


Prebidding briefing for the initial 
communications satellite effort was con- 
cerned in the main with the spaceframe, 
or pavload, which would include the 
communications platform, its power 
supply, attitude control, and associated 
items. 

Companies which attended the pre- 
bidding briefing session included: 

e Convair’s Astronautics Division. 
e Chance Vought Aircraft, Inc. 
© Douglas Aircraft Co., Inc. 

© Curtiss-Wright Corp. 

e General Electric Co. 

© Goodyear Aircraft Corp. 

© Boeing Airplane Co. 

© Bell Aircraft Corp. 

@ Avco Mfg. Corp. 

@ Acronutronic Systems, Inc. 

© Westinghouse Electric Corp. 
e Sperry-Rand Corp. 

© Republic Aviation Corp. 

@ North American Aviation, Inc. 


e Northrop Corp. 

© Raytheon Mfg. Co. 

¢ Bendix Aviation Corp. 

e Grumman Aircraft Engineering Corp. 
© Hughes Aircraft Co. 

© Lockheed Missile and Space Division. 
¢ Minneapolis-Honeywell Regulator Co. 
e The Martin Co. 

© McDonnell Aircraft Corp. 

e Pratt & Whitney Aircraft. 

Strategic Air Command representa- 
tives also were present. SAC has a 
distinct interest in a polar communica- 
tions satellite because Arctic atmos- 
pheric conditions frequently disrupt 
high frequency radio communications 
which SAC bombers use. Polar satellite 
is expected to use ultra high frequency, 
which is unaffected by Arctic dis- 
turbances (AW April 27, p. 28). 

Wright Air Development Center’s 
Communication and Navigation Labo- 
ratory probably will be responsible for 
the communications satellite’s avionics 
equipment, but representatives of the 
Army Signal Corps Laboratories were 
reported to be present at the briefing 
since this activity has similar responsi 
bilities in other ARPA communication 
satellite projects. 


Kiwi-A Project Rover 
Reactor Fired in Test 


Jackass Flats, Nev.—Kiwi-A, first ex- 
perimental reactor in nuclear rocket 
Project Rover, has been successfully 
fired here in a four-minute trial. Other 
tests are scheduled for the coming 
weeks. 

Kiwi-A is being operated by a divi-’ 
sion of Los Alamos Scientific Labora 
tories which is run for the Atomic En- 
ergy Commission by the University of 
California. Project Rover, of which the 
present experiments are a part, is under 
the direction of the National Aeronau 
tics and Space Administration. 

During the four-minute test, data 
was collected on channels for 
sensors in the reactor and the test cell. 
Temperature measurements occupied 
165 channels of the data transmission 
system. 

Gaseous hydrogen served as the re- 
actor coolant and doubled as the rocket 
working fluid in the upward-pointing 
nozzle. The reactor was shut down 
briefly when puffs of smoke in the 
exhaust indicated possible trouble. 
However, the test staff concluded the 
smoke probably came from overheated 
insulation on wiring near the reactor 
and the tést was resumed after 10 min. 
No further trouble indications were 
seen. No combustion of the hydrogen 
exhaust in the outside air was to be 


or 
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Re-Entry Test Vehicle 


Initial stages of six-stage vehicle for joint 
National Aeronautics and Space Adminis- 
tration and Advanced Research Projects 
Agency study of re-entry physics are Honest 
John, Nike"and Lance boosters. Last stages 
are Thiokol T-40 and T-55 rocket motors 
and a spherical rocket motor housed in a 
single airframe. First three stages boost ve- 
hicle to peak altitude of about 200 mi.; after 
a coasting period the vehicle is propelled 
earthward at speeds to Mach 22. Tests are 
being conducted at Wallops Island, Va. 
Optical tracking will include use of NASA 
aircraft stationed in the re-entry area about 
50 mi. from the launch site. Radar tracking 
stations will include Lincoln Laboratories, 
Millstone Hill, Mass., site. NASA has 
launched five stage vehicles before, but this 
is the first with six. 


expected because of the low density of 
the hydrogen after passing through the 
nozzle. 

['wo Air Force Martin B-57 radiation 
monitor aircraft from nearby Indian 
Springs AFB flew over the reactor at 
altitudes as low as 100 ft. But airborne 
radioactivity was expected to be negli- 
gible. Induced radioactivity m and 
about the test cell will make the area 
hazardous for two or three weeks. 
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Senate Considers $455 Million 
For ARPA Military Space Plans 


By Ford Eastman 


Washington—Budget requests amount- 
ing to $455 million for the Advanced 
Research Projects Agency to carry on 
military space projects for Fiscal 1960 
were under consideration by the Senate 
Defense Appropriations subcommittee 
last week. 

Of the total, $18 million was asked 
for solid propellant chemistry, $128.1 
million for missiles and related equip- 
ment, $307 million for military space 
technology and $1.9 million for program 
wide management and support, execu- 
tive and technical direction (AW Jan. 
26, p. 30). 

The $18 million asked for solid pro- 
pellant chemistry represents an increase 
of $4.7 million over Fiscal 1959. The 
over-all objective of the program is the 
discovery of new chemicals and the de- 
velopment of practical methods of syn 
thesis and the knowledge required to 
utilize the materials in highly efficient 
solid propellants. One major aspect of 
the program also is the supporting re- 
search necessary to make effective use of 
the high-energy materials and _propel- 
lants when they become available. 

Ihe initial objective, ARPA said, is 
to make available for developmental ap- 
plications solid propellants, and the 
techniques for using them, having spe- 
cific impulses at least 10 to 20% higher 
than others now in development. 

Other details of the Fiscal 1960 bud- 
get requests by ARPA, as outlined to 
the Senate National Aeronautics and 
Space Administration authorization sub- 
committee earlier, are: 

@ Missile-flight phenomena—$44.6 mil 
lion as compared with $25 million for 
Fiscal 1959. The program calls for land 
based, shipboard and airborne measure- 
ments and studies. 

e Missile and satellite identification and 
kill-$17.6 million as compared with 
$10 million in Fiscal 1959. Work in 
this area is designed to lead to the de- 
velopment of a system of positive identi- 
fication of a warhead as distinguished 
from other objects which may be travel- 
ing with the warhead. 

© Missile acquisition, tracking, and data 
reduction—$35.2 million as compared 
with $23 million for Fiscal 1959. Major 
area of study is that of fast, automatic 
reduction of masses of incoming data, 
to permit unerring assignment and con 
trol of weapons for defense along with 
the related tasks of maintaining and 
controlling communication of data 
throughout a farflung defense system 

¢ Feasibility investigations and explora 
tory research—$30.6 million as com 


pared with $22 million for Fiscal 1959. 
Essentially these investigations and re- 
search projects will be looking for major 
breakthroughs rather than refining ex- 
isting techniques and equipment. 

e Sentry reconnaissance program—$] (00 
million as compared with $95 million in 
Fiscal 1959. This includes extensive 
environmental testing of the prototype 
and determining compatibility with the 
ground-based systems and extensive 
testing to obtain the reliability required 
for long life unattended operation. 

e Communications—$40 million as 
compared with $15 million for Fiscal 
1959. Most promising appears to be 
the use of space satellites as repeater 
devices, ARPA said. (See facing page.) 
¢ Precision navigation—$12 million as 
compared with $4.5 million in Fiscal 
1959. Purpose of this program is to 
explore the feasibility of using satellites 
orbiting in space as precision global all- 
weather aids to navigation. 

@ Very early warning program—$18 mil 
lion as compared with $12 million in 
Fiscal 1959. Work includes major sys- 
tem development of satellite infrared 
early warning, including flight testing. 
Studies are included to determine the 
relative suitability of airborne and satel- 
lite platforms for various tasks, 

@ Discoverer program—$60 million as 
compared with $100 million for Fiscal 
1959. The program includes engineer 
ing prototype flight tests to evaluate per 
formance of major components and 
subsystems of vehicles. Another phase 
of the project is the biomedical recovery 
capsule program designed to recover 
living specimens from orbital flight. 
e Clustered-engine booster—$50 million 
as compared with $19 million in Fiscal 
1959 Fight intermediate range ballistic 
missile engines similar to those used 
in the Jupiter, Thor and Atlas, will be 
assembled on one supporting frame 
This clustered booster, combined with 
an intercontinental ballistic missile and 
a high-energy upper stage will be ca 
pable of placing 30,000 Ib. payload in a 
300-mi. orbit. 

e Tracking and data acquisition—$17 
million, the same as in Fiscal 1959 
‘his program will be carried on in co 
operation with the National Aeronautics 
and Space Administration and calls for 
four additional tracking and data-acqui 
sition stations and for two closely knit 
data reception and analysis centers. 

¢ Feasibility investigations and explora 
tory research—$10 million as compared 
with $13.4 million in Fiscal 1959. Spe- 
cific areas of investigation include auxil 
iary power supplics, components and 
materials, advanced controls. 
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EIGHT HUNTERS peel out of formation during bomb-burst at the Paris air show. Remaining six made second pass, pull up and over into 
bomb-burst and break out for horizon. 


French and British Teams Star at Paris 


By David A. Anderton 


Paris—Spectacular demonstration by 
the Swedish Saab Draken and some in 
spired flying by French and British acro 
batic teams saved this 23rd Interna- 
tional Acronautical Salon from being 
just another air show. 

Both days of the fiving display were 
marred by dark skies, ground haze and 
thunderstorm activity around Le Bour 
get Airport. Weather kept USAF ac- 
tivity to a minimum. Century series, 
including the Convair F-102A all 
weather-fighter, withdrew from the 
show on the second day after taxiing 
out for takeoff. Skvblazers team made 
only one pass at the field before peeling 
off for landing. 

But the French and the British acro 
batic teams flew both days, using day 


20 


fighters. Their routines draw applause 


and cheers from the delighted crowd: 


the USAF cancellation got boos. 
he double-delta Draken, flown mag 





One-Upping Tupolev 

Andrei Tupolev, dean of Russian de 
signers, wandered all over the static dis- 
play of the Paris air show, talking, pho- 
tographing and being photographed. At 
the Boeing stand he chatted with com- 
pany chief 
Schairer. Trying to get one up on the 
Russian, Schairer told Tupolev that Boe- 
ing was starting to cut metal on a Mach 


research engineer George 


3 transport. Tupolev threw his hat on 
the floor with an expression of combined 
amazement and disgust, and shouted: 
“You will lose your shirts!” 











nificently by Seylon Otterborn, showed 
extreme high speed maneuverability and 
one of the tightest approach patterns 
flown by any aircraft—piston-engined o1 
jet—in the show. Rate of roll was vers 
high, turns were very tight, and the 
high speed runs were the fastest of the 
display. Otterborn demonstrated not 
only the excellent handling character 
istics of the interceptor, but also his 
own competence as a pilot. 

French acrobatic team was from the 
llth wing at Dijon, flying Dassault 
Mystere 4A day fighters. On the first 
flying day their routine was ragged at 
the start, and they were performing at 
some distance from the field. But the 
second day they tightened up beauti 
fully, and produced one of the most 
spectacular bomb-bursts ever seen at an 
urshow. 
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NINE HAWKER HUNTERS from RAF 111 Squadron formed one of two groups fielded by the unit for the Salon flying display. A group 
of five Hunters alternated at passes over the field, providing almost continuous acrobatics before a pleased crowd. 


The team used red, white and blue 
smoke to trace their patterns in the 
sky For the final maneuver, three 
Mysteres held a tight turn overhead, 
leaving a red, white and blue circular 
trail. The nine-man team, which had 
given the main portion of the acrobatic 
show, looped into this, coming over the 
top into a bomb-burst which carried the 
tricolor of France in all directions to the 
horizon. 

Royal Air Force 111 Squadron fielded 
the entire unit in two teams of nine 
and five Hawker Hunter Mk. 6 day 
fighters respectively. Technically, the 
squadron flew better than the French; 
formations were a little tighter, patterns 
a little more precise. But the French 
ran away with showmanship. 


British Teams 


Use of the two teams by 111 Squad- 
ron kept one group always in front of 
the crowd. All 14 black Hunters were 
lined up on the runway and took off in 
two groups, one nine-man and one five- 
man unit. Before the first group was 
into its turn, they had slid into a tight 
diamond and were heading back at the 
field to begin the demonstration. For 
mation changes were well-handled, and 
only once or twice were gaps visible as 
the planes roared by 

Their bomb-burst conclusion was a 
variation on the basic theme. The 
first team of nine did a downward burst, 
streaking off every 40 deg. for the hori 
zon. Into this smoky pattern roared 
the remaining five to do an upward 
bomb-burst through the trails of the 
first. Final two passes at the field were 
made by the entire formation of 14, 
flying a shallow V with five in the box 
They looped up and over into another 
bomb-burst, with the outside nine peel 
ing off, and then the remaining five 
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NINE DASSAULT MYSTERE 4A day fighters from the 11th Wing at Dijon form a tight 
box during one pass of their acrobatic routine. Planes are marked with tricolor of France, 
used red, white and blue smoke to weave patterns in the sky. 





DASSAULT MIRAGE 3 with SEPR rocket pack for auxiliary power demonstrated near- 


vertical climb and fast flyby. 


NORD GRIFFON lights off ramjet for high speed run. 


TAIL HOOK DRAGGING, Dassault Etendard 4M prototype comes in for landing. Swedish 
Saab Draken (below) lifts off runway to begin best individual performance of entire Paris 
show. Flown by Seylon Otterborn, the little double-delta showed amazing maneuverability 


at high speed. 


f 
<n 4, 


os 


completed a second loop and bomb- 
burst. 

Both teams fed alternately from left 
and right into the landing pattern, with 
Hunters coming in over the threshold 
about 6 sec. apart. 

Another highlight of the flying dis 
play was the Fommiliar, but always excit 
ing, handling of the English Electric 
P.1B by R. P. Beamont, chief pilot for 
the company. Beamont gets off the 
ground and into a show faster than 
any other demonstration pilot, and then 
holds tight turns well within the sight 
of the crowd. “He's g-proof,” said one 
technician, and the handling seemed to 
bear him out. The P.1B was always in 
front of the crowd, and the 5g turns 
aided occasionally by a burst of after 
burner power showed the remarkable 
maneuverability of this plane at ex- 
tremely low altitude. 


USAF Participants 


USAF fielded the Century series 
North American F-100s in the Skvblazer 
team, making their 552nd and 553rd 
demonstrations, and one each of the 
McDonnell RF-101, Convair F-102A 
and Lockheed F-104B. Best perform 
ance of the lot was the RF-101, which 
bored off the runway at a fantastic rate 
of climb and handled well in high-speed 
passes. The F-102 was a well worn air- 
craft assigned recently to Bitberg AFB 
in Germany, by wav of the Alaskan 
Defense Command. Its paint was 
peeled, and its appearance in sharp con 
trast to the natty color schemes of Sky- 
blazers, Mysteres or Hunters 

Biggest disappointment was the Lock 
heed F-104B demonstration, flown by 
Lt. Col. James Jabara. The plane made 
only a takeoff, a single flyby and a land 
ing 

Many observers criticized the poor 
showing made by USAF on the second 
day of the display. Weather was un 
doubtedly a factor, but it didn’t seem 
to bother anybody else scheduled to 
demonstrate And on the field the 
second dav, American observers wer¢ 
hoping that the F-104 would make a 
blistering run to put the Draken, 
Mirages and even the aging Hawker 
Hunter in their proper places. But it 
never happened. 

The flying display was scheduled by 
timetable, instead of in timed ortler 
This meant that if any planes dropped 
out of the display, they left a gap of 
several minutes during which nothing 
happened. To fill the time gap caused 
by the withdrawal of the USAF on the 
second day, a giant Douglas C-1]33 flew 
repeatedly past the crowd. By about the 
fifth pass, it was getting rather monoto- 
nous. 

Many people at the show criticized 
the timing and felt that too much had 
been scheduled. Displays began at 10 
a. m. with light planes, and lasted until 





7 p.m., with time out for lunch. 

Traffic control left something to be 
desired, said some of the pilots. Hawk- 
er’s Bill Bedford, flying a Hunter two- 
seat trainer, was vectored onto the 
wrong runway for a highspeed pass 
which he did beautifully but on the far 
horizon. 


11-18 Impressive 


Russians flew the Tu-104 and the 
I-18. The Ilyushin design impressed 
everybody with its silent takeoff, its 
clean lines during the flyby and the 
gentle landing. Tupolev’s big Tu-114 
didn’t fly. The Russians said that there 
wasn’t a tractor big enough to drag it 
from the parking area to the apron. But 
when the plane landed at Le Bourget, 
a standard tractor moved it into the 
parking area. 

The Tu-114 was riddled with fatigue 
cracks, stopped with drilled holes at 





Russians Reveal Tu-104B 
Operating Costs 


Paris—First 41 days of Aeroflot’s 100 
passenger Tu-104B jet transport opera- 
tion on the Moscow-Leningrad route 
made the company a net profit of 1,- 
212,120 rubles. 

Cost data released at a press con- 
ference held by the airline during the 
23rd International Aeronautical Salon 
here is the first ever made available by 
the Russian company. 

Such data is difficult to analyze be- 
cause of the problem of tying down the 
real value of the ruble. Official U. S. 
dollar exchange rate is 4 mbies to a 
dollar; tourist rate is 10 to 1; and black 
market 20 to 1. Furthermore, cost figures 
which include amortization of Russian- 
built aircraft are, for obvious reasons, 
not comparable to those for an Ameri- 
can or British or French transport. 

Basis for the figures was the opera- 
tional period between April 15 and June 
5, 1959. Route distance is 441 mi., 
scheduled time is 55 min. which gives 
a block-to-block speed of 481 mph. Fare, 
presumably one-way, is 130 rubles. Duz- 
ing the 25-day period, 216 round trips 
were completed. 

Aeroflot says 42,954 passengers were 
carried, which averages to 99 passengers 
per trip. Mail load was 53,000 Ib., and 
total freight lifted was 1,546,000 Ib. 
Company says this resulted in a 97.5% 
coefhcient of utilization, which may or 
may not correspond to an over-all airplane 
load factor. 

Total number of ton-miles flown was 
1,970,000. Receipts per ton-mile were 
three rubles 18 kopeks. Direct operating 
cost including amortization was given as 
two rubles 56 kopeks. Net profit was 
42 kopeks per ton-km. which is equiva- 
lent to about 61 kopeks per ton-mile. 











DASSAULT COMMUNAUTE is light liaison transport also available as attack aircraft with 
heavy armament. Latter version is called Spirale. 


ITALIAN AGUSTA AZ-8 is feederliner prototype. Plane has been ordered in prototype 
quantities for Italian Air Force as executive transport. 


BREGUET INTEGRAL 940 demonstrated STOL characteristics at Le Bourget. Max Holste 
Super Broussard (below) feederliner and bush aircraft, carries up to 23 people. 





RUSSIAN ILYUSHIN 18 turboprop transport, in Acroflot markings, lifts quietly off the runway to begin its demonstration. Plane 
impressed observers with the high quality of workmanship, clean lines and silent operation. 


both ends. Buckling due to heat scarred 
the nacelles as far back as their tail 
cones, and there was some permanent 
set of the skin on the inboard starboard 
nacelle, probably due to a hard landing 
somewhere. 

The French showed the Nord Griffon 
in flight under ramjet power. This spec- 
tacular prototype, developed as one pos- 
sible answer to requirements for a light 
interceptor, has reached the end of its 
days. The money has run out, as it has 
for so many interesting and worthwhile 


French developments. Dassault fielded 
a trio of Mirage 3 interceptors for a 
wide variety of flight demonstrations, 
including the fastest rolling seen at the 
show. One of the Mirages had an 
auxiliary rocket powerplant for aug- 
mented performance at high altitude. 
The company’s Mirage 4 prototype, 
heralded as France’s atomic bomber 
but in reality less than half the size 
of the final version needed to do the 
job, made a single pass over the field 
on the first day of the show. 


NATO Establishes Hawk Agency 


Paris—Final agreement has been 
reached between five NATO nations of 
western Europe for the building of the 
U. S. Raytheon Hawk air-defense mis- 
sile, 

A new NATO agency, known as the 
Hawk Production Organization, has 
been created to supervise the coordinat- 
ed production program. Although the 
official NATO announcement gave few 
details, reportedly the five European 
hations—Belgium, France, Germany, 
Italy and the Netherlands—will spend 
about $440 million of their own fe 
funds to build the Hawk (AW April 6, 

. 34). 

. Informed sources say 22 Hawk bat- 
talions are involved in the program, 
with initial deliveries slated to begin 


in June, 1961. 

The Hawk program marks the first 
success of U.S. policy established at 
the 1957 NATO summit conference. 
At that session, President Eisenhower 
promised NATO nations the U.S. 
would help establish in Europe large- 
scale production of advanced type weap- 
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ons. NATO’s communique on the 
agreement stated that the Hawk pro- 
duction deal will serve as the Samnlent 
for future joint efforts within NATO in 
the field of cooperative production of 
modern weapons. 

Besides the Hawk program, negotia- 
tions currently are in the advanced stage 
between the U.S. and several NATO 
nations concerning European construc- 
tion of the Philco Sidewinder air-to-air 
missile. 

NATO and U.S. sources in Paris re- 
fused to give any breakdown on how the 
Hawk battalions would be distributed 
among the five nations. It is believed 
West Germany will get nine battalions, 
Italy, four, and France, Belgium and 
Holland, three each. 

Initially, France had indicated it 
would take nine battalions but later 
scaled this figure down to three because 
of budgetary considerations. Some ob- 
servers, however, feel the present 22 
battalion program may go as high as 50. 
This would happen if the U.S. decides 
to place offshore orders for the Hawk 


in Europe, a possibility under considera- 
tion, or if the five European nations 
later decide to increase their participa 
tion. 

United States funds in various forms 
for the 22-battalion program, which is 
expected to run until 1964, will be 
about $40 million. The agreement pro- 
vides that the U.S. will also supply the 
necessary technical information, includ- 
ing drawings, specifications and sample 
equipment. Raytheon Manufacturing 
Co., and Hawk subcontractors such as 
Northrop Corp. and Aerojet-General 
Corp. will work directly with European 
companies. 

The Hawk Production Organization 
will consist of a board of directors and 
a small management office. 





Titan ICBM Division 

Baltimore—Martin Co. has formed an 
Activation Division to help USAF’s Bal- 
listic Missile Division activate opera- 
tional bases using the Titan intercon- 
tinental ballistic missile. Principal re- 
sponsibility will be to administer and 
coordinate work of all Titan associate 
contractors to ensure operational readi- 
ness at the earliest possible time. First 
job will be at the Titan training area 
at Vandenberg AFB, Calif., to be fol- 
lowed by four operational bases near 
Lowry AFB, Colo., Ellsworth AFB, 
S. D., Mountain Home, Idaho, and Lar- 
son AFB, Wash. General manager of 
the new division will be Vernon Raw- 
lings, former director of manufacturing 
for the Baltimore Division. 

Titan is now undergoing development 
test firings. 
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New York Fights for More Defense Jobs 


By Katherine Johnsen 


Washington—Controversy between 
the powerful 44-member New York 
congressional delegation and California 
congressmen is heightening over shift- 
ing missile and aircraft business from 
the West to the eastern areas of acute 
unemployment. 

“For every dollar contributed by the 
California taxpayer to pay the cost of 
the defense procurement program, the 
state gets back $2.70 in defense con- 
tracts,’ Sen. Kenneth Keating (R.-N.Y.) 
told the Senate last weck. “For every 
dollar contributed by the New York 
taxpayer, New York state gets back in 
defense work, a paltry 64 cents. It is 
patently apparent that the senators 
from California are completely satisfied 
with the status quo.” 

At the core of the controversy is leg- 
islation being pushed by the New York- 
ers which would require that: 

e If contracts are negotiated, the nego- 
tiations must be conducted “competi- 
tively with two or more firms.” 

¢ An equal opportunity must be given 
to the offerers to revise their proposals. 
e If the award is not made to the low 
bidder, an explanation must be given 
to him at his request. 

¢ Specifications be stated in the 
simplest manner possible, and wherever 
possible in terms of “performance” 
rather than in terms of design and 
manufacturing details. 

eA “fair share” of contracts go to 
small business concerns and to concerns 
located in areas of labor surplus. 

e Contracts be given to “different areas 
of the country for strategic reasons” and 
to suppliers “from whom relatively 
smaller proportions of property have 
been purchased.” 

The New Yorkers view the measure 
as paving the way for “substantial sav- 
ings in military “aire geer- gs“ rwoeee 
in any way interfering with efficiency 
or effectiveness—by bringing contract- 
letting out into the open and increas- 
ing competition in negotiation.” Sen 
Keating explained that “all we ask is 
that everyone gets a fair break—includ- 
ing New York.” 

California’s Democratic Sen. Clair 
Engle protested that, under the legisla- 
tion, defense procurement would be 
treated as “sort of a glorified WPA to 
take care of labor surplus areas, without 
respect to whether those areas can pro 
duce competitively the types of articles 
needed by the Department of Defense.” 
Sen. Engle declared that “for the first 
time in 40 years the New York delega- 
tion has gotten together behind one 
piece of legislation—the declared pur 
pose of which is to break what they call 
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California’s excessive amount of de- 
fense contracts.” 

Sen. Thomas Kuchel (R.-Calif.) de- 
clared that “it is unthinkable . . . that 
anyone can seriously propose imposing 
unnecessary burdens upon defense a 
curement agencies at this time . . . when 
we are rapidly approaching the time 
when the missile gap between the U.S. 
and the USSR will reach the greatest 
critical point. . . . The only relevant 
criteria in awarding advanced weapons 
contracts at all must remain the cap- 
ability of the company or group con- 
cerned to do the job needed in the 
shortest possible time. . . .” 

California’s slice of the total dollar- 
volume of defense prime contracts has 
increased from 13 to 21% over the 
past eight vears. New York’s share over 
this period declined from 18 to 11%. 
Sen. ™ Javits (R.-N. Y.) volunteered 
that a basic reason for this situation is 
that during the high employment Ko- 
rean war period, New York firms passed 
up research contracts for higher-profit 
production contracts. When the time 
came to negotiate production contracts 
for advanced weapons, Javits com- 
mented, “it was very convenient to 
deal with the California people who 
had such experimental contracts and 
who had obtained the know-how.” 

Javits said New York interests are 
assiduously working in a united cam- 
paign for defense business. Businessmen 
are “sharpening their pencils to com- 
pete. We have talked to the trade 
unions and frankly told them they have 





Whirlwinds Withdrawn 


London—All British Navy Westland 
Whirlwind Mk. 7 helicopters were with- 
drawn from service two months ago to 
undergo modifications for engine aad 
transmission faults, the Admiralty re- 
vealed. Engines are Alvis Leonides 
Majors. 

The helicopter has been in Navy serv- 
ice since mid-1957. Last November the 
Admiralty announced that “owing to 
certain engine component failures,” the 
Mk. 7 would operate only over land. 
At the ead of April, naval air stations 
and aircraft carriers were ordered to take 
“special technical precautions” while 
flying the Whirlwind Mk 3. 

While completely withdrawn from 
service, the Admiralty says, modifications 
to the affected components of the Mk. 
7 are undergoing intensive service flying 
trials. It is hoped to return the helicop- 
ter to operational duties shortly. Mean- 
while the Fairey Ganact fixed-wing tur- 
boprop aati-submarine aircraft is taking 





the helicopter’s place. 








a partnership interest in seeing to it that 
the people they work for are able to 
compete. And we, members of Con- 
gress, are spending far more time talk- 
ing to the defense officials than we are 
in speaking for our legislative proposal 
. so that we will have a better break 
on defense contracts, if we earn it.” 
While the House Armed Services In- 
vestigating Subcommittee last week 
prepared for July hearings on the em- 
ployment of former high-ranking mili- 
tary officers and civilian government 
officials by defense contractors (AW 
June 22, p. 85), there were these devel- 
opments: 
¢ Sen. Paul Douglas (D.-Ill.) made pub- 
lic a list drawn by the Department of 
Defense showing that 721 former mili- 
tary officers of the rank of colonel or 
above are employed by the 100 largest 
contractors who receive 74% of the 
total defense business. The list, not 
yet completed, disclosed 177 ex-officers 
working for seven aircraft firms: Lock- 
heed Aircraft Co., 60; Boeing Airplane 
Co., 30; North American Aviation, 27; 
Northrop Corp., 16; Douglas Aircraft 
Co., 15; Martin Co., 15; Bendix Avia- 
tion Corp., 14. 
e Sen. Douglas and Sen. Javits intro- 
duced legislation tightening up on the 
hiring of former officers in positions in 
which th * would negotiate contracts 
with the military services. The measure 
does not deal with the main complaint 
of members of Congress: that former 
admirals and generals indirectly influ- 
ence decisions in favor of firms in which 
they hold management or policy posi- 
tions. Commenting that the President 
believes “political and financial pres- 
sures may be intruding into decisions 
on defense spending,” Javits viewed 
his measure as an effort “to preserve 
public confidence in military procure 
ment activity.” 
e Senate unanimously approved a three- 
vear extension of the renegotiation law 
without significant change. New at 
issue before a joint conference com- 
mittee are these two major differences 
between the House-passed and the Sen- 
ate-passed versions of the extension law: 
A thorough investigation of defense 
procurement by the House and Senate 
Armed Services Committees, jointly, to 
be followed by an extensive investiga- 
tion of renegotiation by the Joint Com- 
mittee on Internal Revenue (AW June 
22, p. 85) is provided for in the Senate 
version; the House version contains 
numerous amendments (AW May 18, 
p. 29) which Rep. Carl Vinson (D.-Ga.), 
chairman of House Armed Services 
Committee, has charged were promoted 
by aircraft and missile manufacturers 
to permit them to retain bigger profits 
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Mirage 4 Makes First Flight 





First flight shot of Dassault Mirage 4, attack bomber prototype widely heralded as France’s atomic bomber, shows the geometric simi- 
larity of the layout to the Mirage 3 interceptor. Originally conceived as a tactical weapon for interdiction, this Mirage weighs about 50,000 
Ib. Requirements have been changed to increase range and striking ability, so that fiaal version is expected to weigh approximately 125.,- 
000 Ib. Powerplants are now Snecma Atar 9 turbojets, but final Mirage 4 will be powered by Pratt & Whitney J75 engines built by Snecma. 


West Germany Plans Air Force Growth 


By Cecil Brownlow 


Erding, Germany—Reborn West 
German air force, with an aggressive- 
ness inspired by its youth, is pushing to 
become within the next four years the 
most effective aerial striking unit pos- 
sessed by any West European nation. 

Self assured and confident after get- 
ting off to a shaky start three years ago, 
West Germany has expansion plans 
that will far outstrip France—its neigh- 
bor, traditional enemy and now appre- 
hensive ally—by 1962. This superiority, 
if the present plans of both countries 
are carried through without substantial 
change, will be reflected both in the 
quality and quantity of combat equip- 
ment on hand. 

The French are cutting back on their 
plans for manned aircraft. The Germans 
are building. The vast difference in 
vitality that these opposing moves in- 
spire is almost physically evident here 
at Erding air base, birthplace of an op- 
crational West German air force, and 
at nearby Lohr, headquarters for the 
French air division which represents 
France’s contribution to the aerial 
strength of the North Atlantic Treaty 
Organization. 


Contrast in Effort 


The Germans plan a force of approxi- 
mately 1,000 modern jet aircraft by 
1962 if possible, and by 1963 at the 
latest, and they have stepped out on 
their own to find them. The French, 
already relying primarily upon inade- 
quate aircraft supplied by the U.S. 
despite an impressive technological 
comeback since World War II, have 
abandoned plans for a 1,000 plane-plus 
jet force, intend to hold the line at the 
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present level of about 750. They are 
looking largely toward the U.S. to sup- 
ply the funds, aircraft, or both, needed 
to build a modern striking force. 

Top French air force officers, who 
contend that France cannot afford the 
price of the effective jet force it needs, 
are worried and—despite an outer crust 
of cordiality—bitter over the plans of 
the West Germans. The French, al- 
ready chafing under the belief that 
they are treated as poor relations in the 
Big Three alliance, also fear that the 
emergence of a strong West German 
air force may reduce their influence in 
the West even more. 


French Bitterness 


Gen. Raymond Brohon, commander 
of the air division at Lohr and a vet- 
eran of top French policy councils, re 
cently reflected this bitterness and frus- 
tration when asked what he thought of 
the admittedly ambitious German plans. 

Possibly, Gen. Brohon replied, the 
West Germans “may not be so keen 
to build up to 1,000 jets as you might 
suspect” once they begin to feel the 
pinch of the cost involved. Then, he 
added: 

“Also I don’t have the feeling that 
influence within the allies is based en- 
tirely on the number of aircraft in the 
field.” 

rhe British, he continued, have ap- 
proximately 250 aircraft in Europe 
committed entirely to NATO in the 
event of war, the French about 450, 
and “despite that you have Sir Harry 
Broadhurst in. charge of everything.” 
Air Chief Marshal Broadhurst is com- 
mander of the Allied Air Forces in 
Central Europe. 


A West German air force colonel 





who heard the remarks said later 

“I suppose he believes he is brighter 
than we are. We will see.” 

Gen. Brohon, who said it was im- 
possible for France to expend the cap- 
ital outlay needed to do the job, also 
called on the U.S. to provide his divi- 
sion in particular—and France in gen- 
eral—with an effective replacement air- 
craft to carry out the division’s primary 
mission—reconnaissance. He would like 
most, he said, to see a reconnaissance 
version of the Lockheed F-104 devel- 
oped by the U.S. and supplied to him 
under mutual security funds. Without 
such a replacement for the Republic 
RF-84F aircraft within the next two 
vears, he added, his division would rep- 
resent a “waste of human capital” 
rather than an effective combat force. 

At the moment, Gen. Brohon’s 60 
French-built Dassault Mystere 4A day 
fighters represent approximately 10% 
of his striking force; the rest is com- 
posed of obsolescing U. S. aircraft. 

Approximately 85% of the equip- 
ment now used in the three West Ger- 
man wings—two reconnaissance, one 
transport—was financed by the U. S. 
By the time the air force achieves its 
planned goal of 1,000 aircraft represent 
ing between 20 and 22 two-squadron 
wings of fighter bombers and air defense 
units, West German officials say the 
ratio of U. S.-sponsored equipment will 
have declined to one-third. This one 
third, they say, eventually will be 
weeded out and replaced by German- 
financed aircraft under a procurement 
program which is scheduled to begin in 
1963-64. 

The Germans already have contracted 
to purchase and build the Lockheed 
F’-104 and the Fiat G.91, winner of 
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NATO's lightweight strike fighter com- 
petition (see p. 56). The first G.9] 
from Fiat is scheduled to arrive at 
Erding by December at the latest. 

Under present planning, the air force 
will receive 250 F-104s—66 -A models 
and 20 -B two-place trainers purchased 
directly from Lockheed in the U. S., 
the rest manufactured under license in 
Germany by a combine of Messer- 
schmitt, Heinkel and Dornier. 

Both Gen. Brohon’s French division 
and the West German air force are 
scheduled to receive units of U. S. 
Army-Douglas Nike Ajax point air de- 
fense missiles soon and have sent crews 
to the U. S. for training. The battalion 
of each country is under air force con- 
trol, although, in the case of the French, 
three of the four batteries will be 
manned by army personnel. To have 
supplied all four units with air force 
crews, Gen. Brohon says, would have 
stripped his squadrons of the manpower 
needed to keep them operational. 


Missile Plans 


In addition, the Germans have pur 
chased 24 Martin Matador tactical 
ground-to-ground air-breathing missiles 
for training purposes. Orders for oper- 
ational units could follow if the missile 
is well received and if the Germans can 
fit them within the armament limita- 
tions imposed by the Allies. 

German missile plans also call for 
use of the U. S. Navy-developed Side 
winder infrared air-to-air missile on its 
F-104s. The F-104, purchased as a de- 
fensive interceptor, could be easily con- 
verted to a retaliatory weapon, carrying 
nuclear stores when, and if, West Ger- 
many is permitted them. 

Erding, headquarters for the Luft- 
waffen Gruppe Sud (Air Group South) 
was almost totally destroyed by Allied 
bombers during World War II, rebuilt 
for USAF and then turned over to the 
embryo German air force in April, 1956. 


Training Hub 


Lying on the outskirts of a small 
medieval town in the Swabian-Bavarian 
plateau approximately 22 mi. northeast 
of Munich, the air base has become the 
West German hub for the training of 
its flight and ground crews under the 
guidance of U. S. advisory groups, Dis- 
cipline is tight, the personnel proud, 
obviously anxious to learn their tasks 
well and move on to more advanced air 
craft than the F-84Fs and Fouga Magis- 
ters that line the tarmac areas. 

Brig. Gen. Johannes Steinhoff, dep- 
uty chief of staff for operations, who 
claimed 176 allied aircraft in World 
War II combat, says proudly that re- 
a dificult task in 1956 when 
anti-militarism had been the theme for 


10 years—is no longer a problem. The 
German people have now learned, he 
says, “that they must be prepared to 
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defend themselves if the need arises.” 
Present total strength of about 40,000 
is scheduled to increase to 100,000 by 
the end of 1962. Pilot strength at this 
time is expected to reach the 1.5 per 
plane figure recommended by NATO. 
Gen. Steinhoff estimates that about 
160 former Nazi Luftwaffe pilots are 
again flying operationally in the air 
force plus another 200 serving as in- 
structors out of a total force of 6,000 
pilots who survived the war. Highest 
non-Luftwaffe rank held by any of the 
pilots, however, is first lieutenant. 
Approximately 70 to 80% of the 
West German ground crews on hand 
served in similar capacities in the Luft- 
waffe but, Gen. Steinhoff says, this ratio 
will change considerably when younger 
crewmen can be trained and moved more 


allied arms 


rapidly into the air force structure. 

By West German standards, the pay 
is good, with sergeants bringing home a 
paycheck roughly equivalent to that of 
a skilled worker. 

Operationally the West German air 
force, which has its counterpart in East 
yermany already flying relatively high- 
performance MiG-15s and -17s, is the 
only air force of any nation to come 
under the complete control of the 
North Atlantic Treaty Organization in 
time of peace as well as in time of war. 
Theoretically, its mission is tactical, 
with a strategic capability prohibited by 
limitations. Concessions, 
however, have been made in the past 
in the face of the Communist threat 
to Western Europe and there probably 
will be more to come in the future. 





highway and water approaches. 


aded city. 


and Bremerhaven corridors. 


food supplies also are available. 


World War Iil proportions. 





U.S. Will Try Airlift if Berlin Crisis Erupts 

Berlin—U. S. Air Force will again try to feed West Berlin by air as it did during 
the Berlin airlift of 1948-49 if the Soviet Union or its East German satellite makes 
another attempt to force the Western Allies from the city by blocking the rail, 


Without interfereace—and just how much the Soviets could or would actually 
interfere short of combat is a matter of vital discussion here—USAF officials believe 
they could double the record set during the crucial days of the airlift. This could 
be done with fewer aircraft by supplementing the Douglas C-47s and C-54s used 
then with the larger Douglas C-124 and Lockheed C-130 available today. 

The piston-engine C-124 and the turboprop C-130 would constitute the work- 
horses of any new airlift, according to USAF Col. Edward C. Tates, commander 
of Tempelhof Central Airport, the U.S. aerial port of entry into Berlin that played 
a major role in the original airlift. Because of the short length of the runways—two 
of 5,300 ft. each and bounded abruptly by strings of red-roofed apartment houses— 
the larger Douglas C-133 would be of little value, and both the C-124 and C-130 
would be reduced to loads below their maximums. 

Primary question, and again discounting MiG iaterference over the three aerial 
corridors into Berlin which could touch off a major war, is the success the Soviets 
might have ia any attempts to jam Tempelhof's Ground Control Approach radar 
units during bad weather. At the moment, according to Col, Tates, there is “some 
argument” as to the extent the Soviets could effectively curb the use of the GCA 
equipment through jamming stations located in nearby East Berlin. The question, 
obviously, would be hastily resolved during any initial attempts to reach the block- 


The aerial corridors, each 20 mi. wide, filter into Berlin over East Germany from 
Frankfurt, Hanover and Bremerhaven. In normal times, the Frankfurt corridor is the 
most important to the military, with the airlines making primary use of the Hanover 


At the moment, USAF traffic into Tempelhof is relatively light. Commercial 
airlines account for the bulk of the trafic into the city—about 78 flights in and out 
during a 24-hr. period. Most military trafic moves by rail and autobahn. 

Under the three-power agreement coveriag West Berlin, U. S., Britain and France 
can each schedule one of its airlines into the city. Pan American World Airways, 
the American representative, averages 38 flights per day into and out of Tempelhof. 
Other commercial carriers regularly scheduled into the airport are England's British 
European Airways and Air France as well as West Germany's Deutsche Lufthansa. 

If a blockade should come, Tempelhof itself is almost self-sufficieat. It has its 
own water wells, powerplant and heating and communications systems. Reserve 


So far as Soviet threats for a second blockade are concerned, West Berliners and 
Americans living here apparently feel they are as safe in Berlin as in New York 
under the theory that armed aggression agaiast this area or any prolonged aerial 
combat within the three corridors will assuredly touch off a general atomic war of 


But, for the moment at least, the Air Force here is restricting itself to routine 
operations and a minimum number of personnel—60 officers, between 800 and 900 
airmen, 600 German national employes and approximately 450 dependents. 
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United States. 


will take eight additional Vertol H-21s. 


used efficiently. 


could be delivered during July. 


French Order H-34s, H-21s 


Paris—French government, because of urgent and imperative operational needs in 
has decided to purchase additional quantities of heavy helicopters in the 


Involved in the new order are 27 helicopters, plus spares, at a total cost of some 
$13 million. The French air force will get 19 Sikorsky H-34s while the French army 


To get necessary funds, the government abandoned other types of armament 
orders plus construction of a new submarine. The National Assembly approved the 
government’s request to make the credit transfer, despite the fact that some military 
observers feel the French already have more heavy helicopters in Algeria than can be 


Prior to the new order, the French had placed orders, now largely filled, for 73 
Sikorsky and 100 Vertol helicopters. In addition, 150 Sikorsky helicopters are being 
built under license in France by Sud Aviation. Of this batch, 48 have been delivered. 
Thus in all, at the end of June, the French are operating a fleet of 221 heavy 
helicopters, most of which are involved ia the Algerian conflict. 

Despite such deliveries, the Algerian military command estimates it will have only 
160 heavy helicopters available by year-end. The rest are involved in training or 
have been knocked out of action in combat. To meet pressing needs in Algeria, the 
27 helicopters ordered were divided between Sikorsky and Vertol so the total order 


Assembly debate brought out one reason why the French government had to 
spend precious dollars for American helicopters. After originally placing its 150 
Sikorsky order with Sud Aviation, the government scaled this figure back to 80 in 
September, 1957, and didn’t restore the balance until August, 1958. 

As a result, Sud monthly production rate on the Sikorsky dropped to 2.5 from five. 

The company expects to hit five-per-month again in October, then go to six by 
July, 1960. But meantime, to satisfy current demands by the French military in 
Algeria, the government was obliged to turn to U.S. manufacturers. 











West Germans to Design Weapons 


Bonn—Defense Minister Franz Josef 
Strauss said the third phase of the Luft- 
waffe buildup will be marked by intro- 
duction of German-designed equipment. 
In a speech to the German Arrcraft In- 
dustry Assn. in Bad Godesberg, Strauss 
referred to air-to-air missiles, a 10-ton 
helicopter and a medium assault trans- 
port as probable projects. 

The minister emphasized that this 
third phase, which has not yet begun, 
must be carried out in cooperation with 
other members of NATO. The old idea 
that German soldiers must be armed 
only with German weapons is passed, he 
declared. 

In contrast to his speech to the as- 
sociation a year ago (AW June 9, 1958, 
p. 23), Strauss made no startling an- 
nouncements. He explained that the 
first phase of Luftwaffe buildup involv- 
ing receipt or purchase of F-84s, F-86Ks 
Sabre 5s and 6s, was practically finished. 
He said the second phase, now under 
way, would center on the purchase and 
license production of the Lockheed 
F-104 and Fiat G.91. 

Strauss said the budget committee of 
the Bundestag (lower house) is deciding 
on approval for dividing procurement 
between off-the-shelf purchases and Ger- 
man construction of these two models. 

The Defense Ministry has proposed 
buying about 100 F-104s outright from 
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Lockheed and building another 200 on 
German soil, buying 50 G.91s from 
Fiat and building another 150. The 
minister said there was no question of 
introducing another high-performance 
fighter-interceptor such as the Mirage. 

Strauss warned that a decision against 
license construction in Germany would 
mean the end of one of the two major 
aircraft groups: the southern group con- 
sisting of Heinkel, Messerschmitt, Boel- 
kow (with Dornier affiliated) or the 
northern group consisting of Hamburger 
Flugzeugbau, Weser, and Siebel. He 
insisted that what had been recon- 
structed after the war with great effort 
should not now be demolished. At the 
same time he made it clear that he does 
not favor expanding the industry to a 
Cegree where it constantly needs new 
models in order to prevent unemploy- 
ment. At present the industry employs 
about 20,000 persons, 12,000 of them 
in airframe construction. 

Following the public morning meet- 
ing, members expressed disappointment 
that Strauss had not spoken more ex- 
plicitly about the powerplant phase of 
the industry, which he only mentioned 
in passing. There had also been some 
expectation that he would be more spe- 
cife about a follow-on transport order 
when the present Nord Noratlas con- 
tract runs out for the northern group. 
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Comet 4 Hits Fence 
On Idlewild Approach 


New York--A British Overseas Air- 
ways Corp. de Havilland Comet 4 
clipped a blast fence at Idlewild dur- 
ing final approach last week and sus- 
tained damage to undercarriage and 
flaps. No one was injured. 

e Comet’s pilot reportedly blamed 
the incident on the fence, attributing a 
last-minute sinking of the aircraft to 
turbulence around the fence. The fence 
is off the end of Runway 25 to protect 
a nearby highway from jet blast. 

BOAC would not comment officially 
except to say that the jet had touched 
the sm with its starboard main wheel 
and blown a tire on landing. 


Vanguard Weather 
Satellite Shot Fails 


Washington—Last week's attempt to 
place a 22.5 lb. weather satellite in 
orbit failed due to a malfunction of 
an “off-the-shelf” regulator in the sec- 
ond stage of a Vanguard rocket fired 
at Cape Canaveral, Fla. 

Naval Research Laboratory officials 
said the failure occurred in the helium 
flow regulator, which is activated upon 
a signal from within the rocket. Telem- 
etry reports received from the rocket 
showed that the signal was generated 
as scheduled, but that the regulator 
failed to activate, causing back pres- 
sure to build up and rupture the 
spheres. 

The failure occurred 185 sec. after 
launch and the rocket had reached an 
altitude of more than 40 mi. Only two 
of 10 Vanguard rockets have succeeded 
in placing satellites in orbit. In each 
unsuccessful attempt, except the first, 
failure to place a satellite in orbit has 
been traced to malfunction of a part, 
or parts, in the second stage. 

Only one more Vanguard vehicle re- 
mains in the program. It is being 
readied for firing in six to eight weeks 
when an attempt will be made to place 
a 50 Ib. satellite in orbit. 





NASA Appeals Board 

Washington—Three-member Contract 
Appeals Board has been established by 
National Aeronautics and Space Admin- 
istration to settle disputes arising from 
NASA contracts. Members are Paul G. 
Dembling, chairman, NASA’s assistant 
general counsel, and Robert Nunn and 
Ray Harris, NASA attorneys. The agency 
last week released a 24-page document 
on contract procedures; booklet can be 
obtained from Dembling at this NASA 
office, 1520 H Street N. W., Washing. 
ton 25, D. C. 
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from the Port of New York Authority. 


and had not received Soviet acceptance. 


now operating at the airport. 


Authority for the current clearance. 





Tu-104 Permitted to Land at Idlewild 


New York—Members of a Soviet trade delegation were due this week at 
New York International Airport in turbine aircraft under a special dispensation 
At the U.S. State Department's request, 
the Port Authority agreed to waive its requiremeat that noise tests be conducted 
before the Tu-104 is admitted to the airport. The Russian jet was turned down 
twice before by the Port Authority after the agency had offered to conduct noise tests 


In granting the State Department request, the Port Authority set conditions for 
operation of the Tu-104 or other Russian turbine aircraft at Idlewild. The flights 
shall not serve as a precedent or influence future requests, the agency said, and 
the planes must operate under rules already laid down for U.S. and British jets 


A maximum of three Russian jet or turboprop aircraft was set by the Port 








NATCC’s 


Idlewild Anti-Noise Plan 


Offers Economical Jet Operation 


By Glenn Garrison 


New York—New anti-noise pro- 
gram for New York International Air- 
port has been instituted by the National 
Air Transport Coordinating Committee, 
local aircraft noise abatement agency 
representing airlines, pilots, Federal 
Aviation Agency and other segments of 
the airline industry. 

NATCC'’s program differs from Port 
of New York Authority jet operatin 
rules by setting no specific noise col 
requirement and by using the dis- 
patched gross weight of the jet trans- 
ports as a factor in determining runway 
assignments. 

It is designed to allow  opera- 
tion of the jets as they were built 
to be operated and as FAA specifies they 
shall be from a safety standpoint. 

When these conditions are met, the 
NATCC procedures then seek to pro- 
vide the maximum possible noise relief 
for nearby communities. 


FAA Approval 


Regional FAA Administrator Joseph 
D. Blatt said last week that he is issu- 
ing an operations letter to FAA person- 
nel making the program effective at 
Idlewild on July 1. The program has 
been approved by 14 carriers at the air- 
port, including the three present oper- 
ators of Boeing 707-120 jet equipment 
—American Airlines, Pan American 
World Airways and Trans World Air- 
lines—all of whom have pledged their 
cooperation. 

The NATCC procedures apply to all 
aircraft operating at the airport except 
helicopters. The Port Authority has 
tules applying strictly to jet operations, 
and ail turbine aircraft must pass its 
noise tests before being cleared to op- 
erate at the field. 
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Main features of the NATCC pro- 
gram are a runway priority system with 
over-water takeoffs given first priority, 
as with the Port Authority svstem. In 
addition, FAA is to advise all VFR air- 
craft to make a turn which will mini- 
mize noise over communities, and the 
agency will clear all IFR departure air- 
craft in the same way except when other 
IFR traffic dictates traffic separation. In 
addition to wind and traffic conditions, 
factors governing runway usage are 
aircraft weight, fuel, cargo and passen- 
gers, and temperature. 

C. E. Rosendahl, NATCC’s execu- 
tive director, said, “It seems obvious that 
a realistic approach to the aircraft noise 

roblem must consider both the factors 
limiting a solution and the factors fa- 
voring a partial solution.” 


Jet Experience 


NATCC said its program is based on 
long experience with a similar program 
instituted for piston aircraft in 1952. 
The agency said it has been impractical 
until now to develop a program applica- 
ble to jets as well as piston planes be- 
cause experience was ticking in sched- 
uled jet operations. 

The program also calls for training 
flights to be conducted at airports out 
of the metropolitan area, engines to be 
run up in certain areas and with baffling 
equipment where possible, and landing 
aircraft to maintain 1,200 ft. as long 
as possible. 

Port Authority Executive Director 
Austin Tobin formerly was a member 
of NATCC’s executive committee, and 
Herbert O. Fisher, chief of the Port 
Authority’s Aviation Development Di- 
vision, was a member of NATCC’s tech- 
nical committee. Neither has been con- 
nected with NATCC for several 


months, 


News Digest 





Decision is due carly in July in the 
a and test competition for Air 
‘orce counterpart of Project Scout pro- 
gram. Chance Vought has the airframe 
contract let by NASA (AW April 27, 
p. 34). 


Air Force has reinstated a $42 mil- 
lion contract with Sperry Gyroscope 
for Boeing B-52 bomber electronic 
countermeasures, two days after notify- 
ing company that the program was be- 
ing terminated. Initial Air Force action 
is attributed to delays in the Spern 
program and internal economy efforts. 


Ira H. Abbott has been appointed 
director of Aeronautical and Space Re- 
search for NASA, succeeding John 
W. Crowley, Jr., who is retiring. Ab- 
bott has been Crowley's deputy since 
March. 


Republic Aviation Corp. will install a 
$500,000 space environment simulator 
built by Tenney Engineering, Inc., 
capable of simulating ionospheric con- 
ditions 150 mi. above earth. Chamber 
will be used for human factors, materials 
and components testing. (See p. 47.) 


Lockheed Missiles and Space Divi- 
sion has proposed a nuclear-ionic pro- 
pulsion system for space vehicles with 
a l-mi. coaxial cable separating the pas- 
senger cabin from the radioactive power 
supply. System would convert nuclear 
reactor’s thermal energy directly to elec- 
trical energy for low-thrust ionic en- 
gine bypassing thermal-to-mechanical- 
to-electrical conversion. 


Hallamore Electronics Co. Division 
of Siegler Corp. has received a $500,000 
contract for airborne computers and 
associated test equipment for Vega 
outer space vehicle from Jet Propulsion 
Laboratory. 


Gen. Frank F. Everest, commander 
of U. S. Air Forces in Europe, has been 
assigned as commander of Tactical Air 
Command, succeeding Gen, Otto P. 
Weyland, a is retiring. In another 
change, Maj. Gen. Don R. Ostrander, 
USAF, has been named deputy director 
of Advanced Research Projects Agency, 
effective Oct. 1, to succeed Rear Adm. 
John E. Clark, USN, who is scheduled 
for a sea command. Gen. Ostrander cur- 
rently is NATO’s assistant for guided 
missiles production in Paris. 


Britain fired its first Corporal surface- 
to-surface guided missile last week. 
Firing, which was successful, also was 
first at the guided weapons range in the 
Scottish Hebrides. 
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WINGSPAN of 94 ft., length of 103 ft. and tail height from ground of 34 ft. are dimensions of proposed DC-9. Douglas says the jet trans- 
port could be in service in 1963. Operating economy is equivalent of 54-passenger DC-6B for stage lengths up to 2,500 mi. 


Douglas Reveals DC-9 Performance Data 


Four Pratt & Whitney turbofan JTFIOA-Is_ will 
power 68-92 passenger short-medium haul airliner. 


Santa Monica, Calif.—Douglas Air- 
craft Co. has formally entered a four- 
turbofan, 68-92 passenger DC-9 in the 
short-to-medium haul jet transport com- 
petition. It could be in service in 1963. 

Brochures are now in the hands of 
potential customers. Design will be 
released for production if and when 
Douglas receives 75 to 100 “acceptable 
commitments” from buyers. The num- 
bers are deliberately vague, but close 
observers are convinced that the go- 
ahead signal will be issued much closer 
to 75 (AW June 8, p. 38). 

“Acceptable commitment” appar- 
ently means production could be based 
on something less than firm orders if 
the potential buyers are in good stand- 
ing with Douglas. 

A cadre of top production engineers 
is already working in conjunction with 
the advanced design while awaiting the 
word to start detail engineering. Most 
of these men will head design groups 
or hold other important positions when 
the airplane is engineered for produc- 
tion. Fabrication and assembly will be 
centered at the Douglas Long Beach 
plant along with the DC-8 to take ad- 
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vantage of some interchangeable tooling 
and to take up some of the slack when 
DC-8 production tapers off from the 
initial rush to a normal level. 

Tooling can be shared most notably 
around the nose and cockpit enclosure 
section which is identical in the two 
planes. Aerodynamic shape of the wing 
is still uncertain. Douglas is emphasiz- 
ing flexibility of operation in the new 
design. 

The DC-9 will carry 68 first-class 
passengers to cities now served by pis- 
ton-powered DC-6B transports at speeds 
equal to that of the larger DC-8. 

Span of the DC-9’s wings is 94 ft., 
length is 103 ft. and height of the tail 


is 34 ft. from the ground. Maximum 
takeoff gross weight will be 120,000 Ib. 
This compares with the 117-ft span, 
106-ft. length and 29-ft. height of the 
107,000 Ib. DC-6B. 

From short ranges up to 2,500 mi., 
the operating economy of the new 
Douglas jet offered for service in 1963, 
is equivalent to that of the 54-passenger 
DC-6B. 

Pratt & Whitney Aircraft JTF10A 
1 fan type engine develops constant 
8,250 Ib. thrust at sea level up to a 90K 
day. This arrangement contributes to 
higher ratio of thrust to engine weight 
and results in a marked reduction in 
sound levels. Another advantage is low 
specific fuel consumption, about 10% 
less than that of ordinary jet engines 

Wing sweep of 30 deg. and propor- 
tions of the control and stabilizing svs- 





DC-9 Engine 
Air Speed 

Static 

144 mph. 

144 mph. 

357 mph. 

M equals 0.84 


Ratiag 
Sea level takeoff 
Sea level takeoff 
Sea level takeoff 
15,000 ft. max. cont 
35,000 ft. max. cruise 





Performance 


Temperature 
Std. to plus 90F 
Std. 

Std. plus 41F 
Std. 
Std. plus 20F 


Thrust Pounds 
8,250 
7,260 
6,960 
4,180 
2,080 
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tems follow those of the larger DC-8. 

The DC-9 has leading edge slats 
which are mechanically extended and 
locked into position when flaps are 
deflected. These high-mach devices re- 
duce the takeoff and landing field 
lengths to values equal to or less than 
those of the DC-6B. 

At maximum takeoff weight, the new 
airliner will carry its first-class payload 
a distance of 2,500 mi. at point-to- 
point speeds of more than 520 mph. 
Additional range is available at a slight 
reduction in speed. At shorter ranges, 
the cruising speed is over 580 mph. 
Normal cruising altitude will be up to 
35,000 ft. 

Since structural landing oar pro- 
vided is 13,000 Ib. greater than the 
actual landing weight with a first-class 
payload and normal fuel reserve, the 
DC-9 is able to operate over many 
route segments without refueling at each 
stop, Douglas claims. 

Self-contained stairway at the forward 
passenger entrance permits rapid load- 
ing and off-loading at intermediate 
stops. Second passenger door for roll- 
up ramps is located at the rear of the 
cabin to speed ground operations at 
major terminals. 

DC-9 will accommodate the Palomar 
unitized seats developed for the DC-8, 
four abreast in first-class arrangements 
and five abreast for coach service. 

First-class four-abreast seats are on a 





DC-9 Data 
Crew—three to five plus cabin attendants. 
Capacity—passengers—68 in de luxe con- 

figuration. Up to 92 passengers 
in coach version. 
Cargo—609 cu. ft. and 9,135 Ib. 
Dimensions 
Span—94 ft. 
Length over-all—103 ft. 
Height—34 ft. 
Wing sweep--30 deg. 
Cabin interior—71 ft. long. 
Cabin interior width—124 in. 
Cabin interior height—81 in. 
Area 
Wing (including aileron)—1,285 sq. ft. 
Landing gear—fully retractable tricycle 
incorporating two sets of dual- 
type wheels and a steerable-type 
nose wheel. 
Tread of main wheels—19 ft. 
Wheel base (fore and aft)—42 ft. 
Powerplant—Pratt & Whitney JTF- 
10A-1. 
Takeoff power (static thrust)—8,250 
Ib. (90F). 
Weights 
Maximum takeoff—120,000 Ib. 
Structural design landing—98,000 Ib. 
Payload—20,355 Ib. 
Zero fuel—87,000 Ib. 
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Range (stat. mi.) 350 
Takeof weight ib 94,300 
FAA takeoff length (ft.) for standard dey. 4,020 
®AA takeoff length (ft.) for 100F doy 4,240 
FAA landing length (ft.) 4,800 
Cruise altitude (ft.) 25,000 
Speed (mph.) average cruise 584 
Speed (mph.) block. 392 
Dollars per statute mile 1.38 
Cents per passenger mile. 





Performance—68 First Class Passengers & Baggage 


350 750 
93,650 98,200 
4,015 4,055 
4,180 4,560 
4,800 4,800 4,800 4,800 
35,000 35,000 35,000 35,000 
554 552 549 528 
460 502 517 503 
1.14 1.04 1.02 1.03 
1.68 1.53 1.50 1.51 


1,500 
167,000 
4,745 
5,425 


2,486 
119,330 
5,950 
6,840 


2,590 
119,330 
5,950 
6,840 








38 in. pitch. Tourist seats are five 
abreast, for 92-passenger coach. Mixed 
passenger configuration for 75 passen- 
gers is third interior arrangement. 

First-class seating bgp ee has 
an aisle width of 27 in., and the tourist 
seating provides a 16 in. aisle width. 

The cockpit is arranged for either a 
three or four man crew, with space 
available for a fifth crewman if neces- 
sary. 

Forward and aft passenger doors are 
34 x 72 in., right er cabin service 
door is 33 x 64 in., and right hand 
emergency exit door is 24 x 48 in. 

Cargo pit height is 47 in. Cargo 
volume of 609 cu. ft. is pressurized to 
the same values as the cabin. Forward 
cargo pit door is 36 x 43 in. and aft 
pit door is 43 x 53 in. 

The space-limited 
DC-9 is ee on 10 Ib. per cu. ft. If 
a full space-limited payload of 17,310 
is carried, range is 2,270 stat. mi. If 
a full weight-limited payload of 20,355 
Ib. is carried, range is 1,980 stat. mi. 

Placard speeds for the DC-9 permit 
high cruising speeds and simplified 
cockpit procedures. Cruise speed pla- 
card is a constant 456 mph. equivalent 
airspeed up to 17,500 ft. 

Above 19,000 ft., placard speed is 
greater than speed capabilities at maxi- 
mum cruise thrust. 

At altitudes between 18,000 and 
26,000 ft., true airspeed greater than 
600 mph. can be achieved. 

Residual range capability (ability to 
take off and fly an additional segment 
or segments without refucling and to 
land with normal reserves) of the DC-9 
stat. mui. 

For all ranges, the DC-9 offers a 
block speed advantage of 200 mph. 
over piston airplanes and 100 mph. over 
the turboprop type. 

Breakeven passenger load estimated 
for the 68 passenger DC-9 is about 45 
(66%) for a 500-mi. stage; 35 (51.5%) 
for a 1,000-mi. stage, and 33 (48.5%) 
for the maximum stage of 2,590 mi. By 
comparison, the DC-5, with a 118-pas- 
senger capacity, must carry to break 
even 80 passengers (68%) on the 
500-mi. stage, 67 (56.5%) on the 
1,000-mi. stage or 60 (51%) on a 
1,590 mi. stage. 


avload of the 
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Northeast Completes 
707 Jet Lease Pact 


New York—Northeast Airlines has 
completed a lease agreement with Trans 
World Airlines that will permit the car- 
rier to introduce Boeing 707-131 serv- 
ice on its New York-Miami route in 
early September. 

Initial operation of the leased aircraft 
will include one round-trip night flight. 
Later, the airline will increase its sched 
ules to three round trips daily in suf- 
ficient time to meet the peak Florida 
trafic season. Winter schedules will be 
operated with Boeing 707-331 turbojets 
if deliveries of the new planes to TWA 
conform to present delivery schedules. 

The lease arrangement, which in- 
cludes use of TWA crews, will place 
Northeast well ahead of its two com- 
petitors in the turbojet competitive race 
on the New York-Florida run. National 
will resume its current lease arrange 
ment this fall with Pan American. 

Eastern plans to start its Douglas 
DC-8 turbojet service early next year. 

Northeast will train its own flight 
crews to take over flight operations from 
TWA at a later date. All maintenance 
and overhaul work will be handled by 
TWA. 

Lease rental costs will amount to 
$3.10 per revenue plane-mile, based on 
an airport-to-airport mileage factor. 





Boeing Nears 727 


Decision 


Boeing Airplane Co. is conducting a 
full-scale study leading to development 
of a Model 727 short range jet. Several 
configurations are being considered by 
Boeing's transport division with firm 
decision expected to be reached soon. 

The airplane probably will be designed 
to carry 50-60 passengers. Aviation Week 
has learned that a possible configuration 
will be powered by turbofan engines, 
using only two, necessitating greater 
thrust requirements for these engines 
over those in a four-engine airplane con- 
figuration. Boeing also had studied three 
and four engine layouts. 














Smith Questions Mach 2 Transport Cost 


By Robert H. Cook 


Tulsa—Pre-eminence of existing 
turbojet transports for the foreseeable 
future was emphasized by American 
Airlines President C. R. Smith dusing 
dedication ceremonies here for the com- 
pany’s new $20 million jet maintenance 
and engineering center. 

Answering queries on his opinion of 
the feasibility of Mach 2-3 transports, 
Smith indicated that predicted $25-30 
million price tags for supersonic aircraft 
were not “anywhere near the cost any- 
one can afford.” He also questioned 
whether airline passengers would be 
willing to pay the necessary increased 
fares for such speed when they could 
travel at today’s 600 mph. jet speeds for 
about half the cost. 

Further limiting jet speed increases, 
he said, are current air traffic control 
problems which particularly affect short 
and medium haul operations. Traffic 
congestion and attendant runway de- 
lays over such routes as New York to 
Washington or New York to Boston 
produce portal-to-portal times nearly 
identical, regardless of the type aircraft 
being used, ie pointed out. 

“It makes no difference whether you 


travel between wo at 350 mph. 


or 550, since trafic is so heavy that 
the speed advantage is nullified,” he 
explained. 


Smaller Jets 

Early operational experience with the 
Boeing 707-120 has hon that, while 
it is ideal for long range use, it is a 
“big airplane to fill” on medium length 
routes, according to the airline presi- 
dent. Future air travel needs will call 
for smaller type jets in sufficient vol- 
ume to provide more frequent schedul- 
ing, he predicted. 

Expected cruise speed of 575 mph. 
for the 707-120 has proved “a little dis- 
racy he said. American has 
found daily operations dictate an aver- 
age cruise speed of about 560 mph. 
Daily utilization rate of around 6 hr. ios 
been due to the necessity for minor 
changes expected during the initial 
phase-in on the aircraft and should ap- 
proach a planned 8 hr. daily utilization 
in the near future, Smith said. Less 
than half of the ai:line’s jet flights have 
arrived on time since the 707-120 and 
Lockheed Electra turboprop service was 
instituted, he said, but the company 
still feels it has encountered fewer prob- 
lems with them than any others. 

Smith cited modifications to the 
water injection aay and under win 
fueling systems on the Boeing 707-12 
and generator changes on the Lockheed 
Electra as examples of early mainte- 
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nance problems. Another major modifi- 
cation to the Electra, known as “Op- 
eration Tilt,” will soon get under way 
with a three-degree raise in the angle 
of engine attack plus a change of pro- 
peller synchro-phasing, a combination 
designed to lower noise and vibration 
levels on the Electra (AW june 1, 
p. 43). 

Expanding the Tulsa facilities to 
handle the greater size and weight of 
jet aircraft has involved an extensive 
reworking of existing buildings and 
ramps, American engineers said. As an 
example, to handle the 1 30 ft.-plus wing 
span of the 707-120, special openings 
had to be cut in hangar doors and one 
work area with a 6 in. thick concrete 
floor had to be reinforced with an addi- 
tional 7 in. of concrete. 

American will follow a_ progressive 
block type of overhaul on jet airframes 
with periodic overhauls, ranging be- 
tween 300-400 hr., conducted at its 
bases in New York and Los Angeles. 
Aircraft will then be routed to the Tulsa 
center after 2,400 hr. for the sixth peri- 
odic overhaul. Taking into account a 
proper learning curve for maintenance 
and overhaul personnel, the first jets 
will take about two weeks to complete 
the 2,400 hr. overhaul with an eventual 
target of only 10 days. Facilities are 
designed to handle a monthly workload 
of 40 engines and eight jet aircraft. 

First Pratt & Whitney JT3C-6 en- 
gine, which powers the Boeing 707-120, 
already has completed its overhaul at 
Tulsa and the tenth is in progress, 
American said. Overhaul time is ex- 
pected to average nine days. Current 
Federal Aviation Agency regulations call 


for overhaul of these powerplants at the 
800-hr. mark, which American antici- 
pates will be extended to 900 hr. after 
sufficient operational experience has 
accrued. Allison 501D-13 engines which 
power the Electra turboprop are over- 
hauled by the manufacturer and leased 
to American. 

Integration of the Convair 600 jets, 
which American expects to get by 1961, 
should be accomplished with little diff- 
culty since tooling, equipment and spare 
parts schedules are already being 
planned, said the airline. 

Heavy emphasis has been placed on 
speed, accuracy and safety at the Tulsa 
center. American uses vertical mainte- 
nance stands for both teardown and as- 
sembly of jet engines. Stands are elec- 
trically powered and may be raised or 
lowered to the work level, allowing two 
crews to work on the same engine at the 
same time. Engines and parts undergo 
an automatic 4 hr. solvent bath while 
accessories, formerly cleaned by hand, 
are now cleaned in Bendix Pioneer 
ultrasonic sound cleaners. Special test- 
ing rooms for such components as gen 
erators, water and fuel injectors have 
been designed not only to ensure accu- 
racy but safeguard testing technicians 
from explosions or high voltage shock. 

Such items as jet fuel controllers 
have fuel supplies in an adjacent room 
to avoid explosion dangers. Measuring 
and testing equipment used is inspected 
on an average of every 90 days, with 
many items such as torque wrenches 
undergoing a daily inspection by Ameri- 
can engineers. Center also uses a pneu- 
matic tube system, connecting all build- 
ings, to speed small parts orders. 


Boeing Pilot Raps Jet Training 


Washington—A. M. “Tex” John- 
ston, chief of flight testing for Boeing 
Airplane Co., has criticized airline man- 
agement, pilots and labor as responsible 
for most of the training and operational 
difficulties of the Boeing 707. 

At a recent technical conference of 
the International Air Transport Assn., 
Johnston said engineering design of the 
jet has resulted in a decline in pilot 
ability in “stick and rudder flying,” 
which in turn may have lulled manage- 
ment into a “false sense of security” 
and an attendant lack of concentrated 
effort on jet transition training. 

Pilot unions, he told the conference, 
should insist on greater proficiency 
from their members and not “degener- 
ate into a protective agency” for less 
efficient members. Unions should fight 
for efficiency and economy rather than 
enforcing feather-bedding and the car- 


riage of a fourth crew member in the 
form of a third pilot, he said. He 
added that the 707 can be operated by 
a three-man crew adequately and safely 
and “the only thing you do, by just 
putting a third pilot in the crew, with- 
out changing the basic cockpit design 
to aid the fourth man, is to muddy up 
things.”” (See box next page.) 

Airline difficulty with the Boeing 
707 and accusations that the aircraft is 
unduly difficult to operate, are the result 
of failure of some carriers to follow early 
Boeing recommendations that between 
10 and 20 hr. of transition, preceded 
by some ground school and environ- 
mental training, be afforded pilots, ac- 
cording to Johnston. 

Airline training of their own jet in- 
structors has too often resulted in a 
pilot with an inadequate knowledge 
training other new pilots with a lack of 
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formality in the transition period, John- 
ston contended. In addition, he said, 
trainees often are forced to fly different 
days with different instructors, thus 
breaking up the continuity of transi- 
tion. Johnston also criticized the union 
bidding system and called for jet pilot 
selection to be based on proficiency 
rather than seniority. 

To solve these problems, Johnston 
suggested that airlines strengthen the 


organization and formality of their jet 

ilot training and monitor its efficiency. 
n wage he urged that airlines 
employ professional check pilots in 
place of the current practice of using 
line pilots. The only way to “put 
teeth” into the check situation is by 
hiring instructors with adequate tech- 
nical background and an interest and 
devotion to training as a subject, he 
said. 


National Fare Cut Plan Aims At 
Wider Markets, Piston Plane Use 


New York—National Airlines is seek- 
ing to expand its experimentation with 
lowered fares to cultivate new markets, 
gaining as a byproduct the profitable 
utilization of surplus piston-engine air- 
craft until they are sold. 

Expressing doubt as to the wisdom 
of raising fares at all, as the Civil Aero- 
nautics Board examiner has recom- 
mended in the General Passenger Fare 
Investigation, National President 
George T. Baker told the New York 
Society of Security Analysts that Na- 
tional’s initial fare experiment—its 
$35.10 New York-Miami night coach 
fare on Mondays, Tuesdays and Wed- 
nesdays—has been a success. 

Now National has asked CAB to ap 
prove an experimental day-coach fare 
between New York and Miami of 
$45.45 and to extend the night fare 
plan to include Thursdays. Current 
day-coach fare on the route is $54.55, 
Baker said. Eastern Airlines responded 
with a $45 day-coach proposal. 

Lockheed 1049H Super Constella- 
tions with 115 seats and full leg room 
would be used for the service, Baker 
said. A 66% load factor or 76 passen- 
gers will produce passenger revenue for 
the trip of $3,454, Baker said; mail 
cargo and excess baggage will add 
about $1,000 for a total of $4,500. 

Fully allocated costs for this airplane, 
Baker said, are slightly less than $3 a 
mile or $3,300 for the New York-Miami 
run, leaving a $1,000 profit per trip. 
This aircraft, Baker said, can average 
14 round trips per day between the two 
cities and if it produces a net profit of 
only $500 a trip and is operated only 
300 days out of the vear it would earn 
an annual profit of $450,000. 

Questioned as to what would result 
if the new service failed to gain the 66% 
load factor, Baker pointed out that 
$1.05 a mile would cover all out-of 
pocket costs except depreciation and 
hull insurance and hull insurance had 
to be carried whether the airplane was 
flying or sitting on the ramp. Thus any- 
thing over that base could be applied to 
overhead or to profit. 

“My answer to the concern expressed 
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in some quarters with respect to what 
will happen to piston airplanes upon the 
advent of jets,” Baker said, “is that they 
will be used in markets, both domestic 
and overseas, where the service they 
provide is acceptable and desirable. All 
of our piston airplanes are for sale, but 
we intend to use them until they are 
Sie a0" 

One significant result National found 
in dropping its night-coach fare from 
the $46.80 tariff that had been in effect 
for many years was that one-third of 
the passengers now are people who had 
never had any intention of flying. 

Other results included: 

e Load factor immediately jumped to 
85%. It had been running 45% on 


night-coach flights on Mondays, Tues- 
days and Woelwentes. 

e Deviation between high and low days 
last year was over 35%. With the new 
fare it dropped to less than 5%. 

¢ Diversion from other flights including 
day coach was small. 

Baker said he felt the danger of fu- 
ture overcapacity was largely a matter of 
how the airlines go after business. “If 
we do a good job,” he said, “we can use 
everything we've got.” Later respond- 
ing to a question on fares, he added: 
“It seems to me now is a bad time to 
increase fares when we have more seats 
than we can fill. 

National will resume its jet opera- 
tions Nov. | with Boeing 707-120 jets 
leased from Pan American World Air- 
ways. Four round trips a day will be 
operated New York to Miami, one New 
York-Tampa and one Boston-Miami. 
National's first Douglas DC-8 will be 
delivered at the end of the year, the 
second at the end of January and the 
third in November, 1960. Three Lock- 
heed Electras have been delivered and 
nine more are due by November. 

Baker estimated earnings after taxes 
for the fiscal year ending June 30 will 
be $2,600,000 based on gross revenues 
of $71 million and expenses of $65.7 
million. This represents a 32% in- 
crease in revenues as against a 20% 
increase in expenses. National last year 
lost $605,316. 





. ‘ be . . 
Pilots Seek Cross Seniority at National 
New York—National Airlines faces the possibility of a pilot strike over a new 
issue—cross seniority—in the pilot-engineer cockpit complement dispute. 
National’s pilots considered themselves as legally free to strike as of the beginning 
of June, but National officials do not feel now that a strike will result. 





The cross seniority demand was made by Air Line Pilot's Assn. after National's 
jet crew engineers agreed to obtain commercial pilot and instrument ratings as a 
condition for flying in jets. It means that the engineers would be added to the 
bottom of the pilot seniority list and the pilots to the bottom of the engineers’ 
list, with new employes in either group thea going on at the tail of the new, 
crossed lists. The engineers have rejected the proposal on the grounds that it is a 
jurisdictional move which might leave them outvoted in their own local. 

The situation by last week brought criticism of ALPA’s Clarence N. Sayen from 
National President George T. Baker at a New York Society of Security Analysts 
meeting here. 

“The president of the Air Line Pilots Assn.,” Baker said, “has been successful in 
forcing a few airlines to carry a third pilot on jet aircraft, for what he terms ‘safety 
reasons’—a phrase used whenever his demands are not supported by logic, reason or 
facts. 

“Here again our jet experience totally refutes the union’s efforts at featherbedding 
on the jets. National operated 64,827,000 jet passenger-miles betweea New York 
and Miami between Dec. 10, 1958, and May 15, 1959, with a flight deck crew 
consisting of captain, copilot and flight engineer; and we propose to continue 
with this setup. As a matter of fact, adding a third pilot to the flight crew is 
imposed as a type of penalty by this Association because the airlines have a valid 
contract with the Flight Eagineers International Assn. which the Air Lines Pilots 
Assn. would like to take over. Its ambitions are understandable but not praise- 
worthy.” 

Both Baker and J. M. Rosenthal, senior vice president-industrial relations, criticized 
the fourth crewman in the cockpit as featherbedding. Rosenthal referred to the 
fourth crewman as the “featherbird” with little to do but “sit there and watch the 
weather.” Rosenthal said he advised management to take a strike on the issue. 

















AIRLINE OBSERVER 


© Stock listings of 12 domestic trunkline carriers have slackened off in trad- 
ing volume during the past few weeks but prices have held firm in a relatively 
sluggish market. Here is how some brokers view the recent decline in buyer 
enthusiasm: Last vear at this time, the outlook toward airline common stock 
was generally pessimistic on Wall Street. Introduction of turbine equipment, 
coupled with the fare adjustments and the general recovery from the 1958 
traffic slump, wiped out such pessimism early this year and pushed prices to 
new highs. Now caution among investors appears to have replaced the short 
spell of high optimism. As a result, prices are not expected to reach new 
highs, even in a strong market, during this wait-and-see period but will remain 
fairly stable. 


> Trans World Airlines is gearing its operation to meet stiff competition 
expected from Continental’s Boeing 707-120s on the Chicago-Los Angeles 
route. Already a hot scramble for business has developed with three carriers 
operating jets on the route, but TWA is eyeing Continental particularly and 
is planning new merchandising ideas to match those of Continental. Exam- 
ple: Continental’s inflight ticketing program (AW June 15, p. 38) which 
TWA may meet with a new system—not inflight by present thinking, but on 
the ground. American Airlines also operates 707-120s Chicago-Los Angeles. 


> KLM Royal Dutch Airlines has ordered four additional Douglas DC-8 
turbojet transports powered by Pratt & Whitney JT3D turbofan engines. 
Order raises the carrier's total DC-8 fleet to 12. Although the original order 
of eight aircraft calls for the JT4A turbojet engines, the last plane of this 
group will be powered with the turbofan engines. 


> Bilateral agreement between the U.S. and Mexico, which expires June 30, 
has been extended for a one year period pending further discussions sched- 
uled later this year. Delegates from the two countries have been deadlocked 
for several months on route extension issues. Mexican airlines want routes 
into Tucson-Phoenix, San Antonio and other metropolitan areas near the 
border to increase tourist business. Eastern is seeking an increase in the 
number of tourist flights on its New York-Mexico City nonstop route. 


> Altimetry must be improved substantially if supersonic jet transports are to 
be practical, some airline officials feel. With the basic pressure altimeter 
practically unchanged since airlines started flying schedules, accuracy prob- 
lems with subsonic turbojets flying at altitudes in the 30,000 ft. area are 
already evident. Problems will be substantially intensified once cruise alti 
tude moves above 70,000 ft. and speeds reach Mach 3. 


> Braniff Airways has placed three-abreast seating in its Lockheed Electras 
which will operate in first-class service. Every other row is 3-2 seating to 
bring total capacity to 75 passengers. 


> Air Line Pilots Assn. last week told the Federal Aviation Agency it could 
expect more correspondence on the argument between the two groups over 
whether pilots should remain in cockpits at all times during flight (see p. 79). 
In a prepared statement, ALPA President Clarence N. Saven said he would 
soon reply to the letter written by FAA Administrator E. R. Quesada on 
the subject. He asserted that Quesada had “completely missed the point” 
in his reply to ALPA’s original letter. 


» Civil Aeronautics Board has extended existing passenger tariffs, which 
would expire July 31, until Dec. 31 pending a final decision in the General 
Passenger Fare Investigation. Hearing examiner's initial decision in the case 
was issued May 27. Oral argument before the Board will be held in July, 
following the filing of briefs. 


© British airlines reported a 7.3% increase in ton miles during the fiscal veai 
ended Mar. 31 but available ton miles rose 12.8% over the previous year to 
pull the industry load factor down three points to 58.4%. Four million 
passengers were carried during the vear, a 2% gain over the previous year. 
Total of 2.6 billion revenue passenger miles were flown during the year, an 
increase of 8.3%. Freight trafic showed a 5.1% increase and mail volume 


climbed 4.4%. 








SHORTLINES 





>» American Airlines will begin daily 
nonstop Boeing 707-120 turbojet trans- 
port flights from New York to Dallas 
on July 12. The new schedules will 
bring the total 707-120 flights to 24 
daily. 


> Continental Airlines flew an estimated 
41.5 million revenue passenger miles 
during May for an increase of 38.5% 
over May, 1958. Combined mail, ex- 
press and freight ton-miles rose approxi- 
mately 3% to 337,000. 


> Frontier Airlines, on receipt of Civil 
Aeronautics Board approval, now is op 
crating four daily flights in and out of 
Jackson, Wyo., and Idaho Falls, Idaho, 
on the carrier’s round trip schedule orig- 
inating in Denver, Colo., and one daily 
round trip service between the two 
cities. 


> International Ait Transport Assn. has 
announced Hawaiian Airlines’ associate 
membership in the organization, bring 
ing the total membership to 89—80 ac 
tive and nine associate members. The 
!ATA Clearing House in London re 
ports a 23% first quarter increase in 
international airline business over the 
first three months in 1958. Business 
totaled $195,326,000. Interclearances 
between the IATA Clearing House and 
the Airline Clearing House, Inc., in the 
U.S. rose 18% to $7,635,596 for the 
first quarter period. Ethiopian Airlines, 
Inc., and the Turkish airline THY 
joined IATA’s Clearing House during 
the first quarter. 


> Japan Air Lines has opened a new 
office in downtown Seattle, Wash., at 
1302 Fourth Avenue in conjunction 
with JAL’s new direct service from 
Seattle to the Orient. 


> Vickers-Armstrongs (Aircraft), Ltd. rc 
ports one of its Viscount 700 series air 
craft flew the 1,684 mi. from Gander, 
Newfoundland, to Santa Maria, Azores, 
in 5 hr. 10 min. nonstop. The com 
pany reports the aircraft still had 600 
gal. of fuel, enough to take it a further 
700 mi. to Lisbon if necessary. The 
plane was en route to Kuwait where it 
is entering service on Kuwait Airways 
lhe Viscount formerly was operated by 
British West Indian Airways. 


> Western Air Lines’ stewardesses will 
receive a $30 monthly pay increase as a 
result of a new 20-month work con 
tract signed by the company and the 
Air Line Stewards and Stewardesses 
Assn. The airline’s 247 stewardesses 
will receive the across-the-board pay in- 
crease retroactive to May 1, 1959 
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J79: world’s most-flown Mach 2 engine 


General Electric's J79 turbojet has 
demonstrated its reliability by logging 
more flight hours than any other Mach 
2 engine in the world. Typical of the 
479"s record is its outstanding per- 
formance in the Lockheed F-104 Star- 
fighter—world record holder for speed, 
altitude, and time-to-climb. 


Operational flying with the USAF’s 
Air Defense Command and Tactical 
Air Command demands the most of an 
aircraft and its engine. In the face of 
these requirements, the F-104 is com- 
piling an outstanding record. 


Evidence of its J79 engine’s relia- 
bility grows more overwhelming daily. 
During 1959, USAF Starfighters have 
been realizing an unusually high air- 
craft utilization rate, with a corre- 
spondingly low percentage of in-flight 
engine complaints. 


Some key reasons for the J79’s out- 
standing operational record are the 
simplicity of its single rotor variable 
stator design, high resistance to foreign 
object damage, unusual throttle sensi- 
tivity, high altitude afterburner light- 
off characteristics, and ease of main- 
tenance. 

More than 90% of total U.S. Mach 
2 flight time has been logged by Gen- 
eral Electric J79s . . . further evidence 
that it is today’s top Mach 2 fighter- 
interceptor powerplant. General Elec- 
tric Co., Cincinnati 15, Ohio. 295-32 
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THE STORY OF 
FLIGHT IS THE 
STORY OF POWER 


“FIRST FAMILY” 
OF THE JET WORLD 
From today’s small 
turbojet power plants 
to the largest, Pratt & 
Whitney Aircraft jet 
engines are truly the 
first family” of the jet 
world. 

Here they are, ranging 
in power from 3000 
to 30,000 Ibs. thrust, 
in true size ratio: 


J-58 


No other family of jet 
engines has done 
more for the overall 
advancement of world 
aviation, both military 
and commercial. 


POWER IS THE KEY! 


Aviation has made rapid advances in its brief history. But 
only in recent years has man seriously envisioned the tre- 
mendously increasing speeds, altitudes and distances that 
are now within reach. 

The key to this exc iting prospect is power... de pendable 
power, in forms or amounts adequate for any needs. 

In this new era Pratt & Whitney Aircraft is continuing its 


traditional role of providing dependable power for flight, in 


whatever form it may take. For example, we have made 


Signiicant advances in the fields of nuc lear aire raft propul- 


sion, solid rocket components, and liquid hydrogen rocket 
applications. We are also doing intensive work on even 
newer projects, suc h as storable prope llant rockets, and 


power for space flight. 


Aight Foputiion by. PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


A division of United Aircraft Corporation 








To the Men who 
Utilize Business Aircraft 
and their Chief Pilots 


The Gulfstream—Grumman’s new prop-jet corporate transport—has been certified by the 

Federal Aviation Agency (FAA). This final government approval of the Gulfstream as an air transport, 
therefore, makes available for delivery the most realistic airplane ever designed for business. 

The Gulfstream, conceived expressly for executive use, has every capability necessary in meeting the 
needs of today’s business flying operations in terms of performance, utility, reliability and safety. 


This 10-12-seat transport is powered by two Rolls-Royce Dart prop-jet engines already proven 
by millions of hours of airline operation. The Gulfstream cruises at 357 mph and has a range of 
2,200 miles plus reserve. Pressurization at 25,000 feet provides a comfortable cabin altitude of 
5,500 feet, permitting operation above the weather and traffic. The Gulfstream’s ability to get in 
and out of the smaller airports vastly increases its utility and scope of operations. 


Hef 


Henry J. Schiebel 
Sales Manager 

Grumman Aircraft Engineering Corporation 
Bethpage - Long isiand » New York 
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Grumman is currently producing 
three Gulfstreams each month and 
will maintain this production sched- 
ule so that twenty-seven will be in 
use by leading corporations by the 
end of this year. You are invited to 
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inspect the Gulfstream at one of the LO 


following distributors: Atlantic Avia- , 
tion, Wilmington, Delaware; South- hh 
west Airmotive, Dallas, Texas; Pacific ———} 
Airmotive, Burbank, California; and y, 
Timmins Aviation, Montreal, Canada. 





Brazing the trail in honeycomb fabrication 


New heating blanket brazing technique under development at Rohr offers 
major advance in fabricating stainless steel honeycomb structure. 


This completely new tooling philosophy for honeycomb sandwich manu- 
facture offers a fast, flexible means of brazing complex configuration 
panels. 

The new technique is a joint development of Rohr and Electrofilm. The 
principle is a high-temperature wire mesh heater in a blanket of high tem- 
perature Silica insulation placed next to the outer skin of the sandwich 
and blanketed with high-temperature insulating pads to form a pack. 
Results of intensive tests of Rohr’s new brazing blanket technique prove 
it to be comparable to the best furnace brazing. 


MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF. PLANT: RIVERSIDE, CALIF. ASSEMBLY PLANTS: WINDER, GA. AUBURN, WASH, 








FAA Moves to Speed Jet Traffic Flow 


By L. L. Doty 


Los Angeles—An airways bottleneck 
that threatens frequent traffic jams of 
jet transports in the Los Angeles area 
now stands a good chance of being 
broken if a new program recommended 
by the Federal Aviation Agency is 
adopted. 

The program is the result of an ex- 
tensive study conducted by a team con- 
sisting of nine FAA officials and repre- 
sentatives from the commercial airlines, 
Air Force and Navy. It is designed to 
accelerate the flow of jet traffic and re- 
duce the mounting midair collision 
hazard in the congested Los Angeles air 
trafic control sector. 

The Los Angeles area led the nation 
in total air trafhe in 1958. It was high 
est in the volume of general aviation 
traffic and third in air carrier operations. 
Military air traffic comprises a signifi- 
cant portion of total trafic and ap- 
proximately one-third of the nation’s 
test-flying—including high-performance 
testing—is conducted in Southern Cali- 
fornia. 

Seriousness of the traffic situation is 
sharply illustrated by the fact that 18% 
of the nation’s 164 midair collisions 
which have occurred since 1948 have 
taken place in California. This contrasts 
with the 14% of the total midair col- 
lisions which have occurred in the high 
density traffic areas throughout the nine 
northeastern states from Massachusetts 
to Virginia. 


Four Collisions 


have occurred in 
within the past 


collisions 
California 


Four 
Southern 
two years. 

Chief cause of the traffic congestion 
in California stems from the widespread 
areas which have been designated as 
restricted or warning areas. About 22% 
of the state south of San Francisco is 
covered by restricted areas. Flight test 
areas embrace 73% of the entire state. 

Major restricted zone in the Los 
Angeles sector is the complex north of 
Palmdale which is restricted continu- 
ously and, in some portions, at all alti- 
tudes. 

Huge flight test areas, which overlap 
the restricted areas, compress airways 
into narrow strips or corridors. 

Five major arrival and departure 
routes into the Los Angeles terminal 
basin are available to commercial op- 
erators. These routes are concentrated 
in an arc sector of 108 deg. with major 
limitations imposed on the width of the 
routes by the flight test and restricted 
areas. 

Mountains force outbound minimum 
en route altitudes up to 9,000 ft. for the 
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coast route north, 8,000 ft. southwest, 
9,000 ft. in the north valley route, 
12,000 ft. northeast and 13,000 ft. east 
ward. 

Traffic flow at the Los Angeles Inter- 
national Terminal is east-west. This 
one-way flow of traffic coupled with a 
dual runway configuration—a third run- 
way parallel to the present east-west run- 
ways will be opened early next month— 
gives the Los Angeles airport an unusu- 
ally high acceptance rate. 

However, the narrow airways strips 
leading into the airport do not permit 
lateral separation of jet transports at 
high altitudes. As a result, such aircraft 
must be funneled through the airways 
above 24,000 ft. at Daggett and Hector 
points—about 100 mi. from Los Angeles 
—in single-file. Incoming jets are hold- 
ing to their high altitudes until they 
reach a point about seven miles from 
the airport before they begin their 
descents. 


Traffic Jams 

Since there are presently 28 sched- 
uled jet flights operating daily into Los 
Angeles with seven more scheduled for 
operation by the end of the month, pos- 
sibilities are mounting steadily that seri- 
ous en route traffic jams on the airways 
will take place before the year is out 
unless immediate corrective action is 
taken. 

In addition to the congested airways 
issue here are some of the problems in 
the Los Angeles area uncovered by a 
survey conducted for the FAA by the 
Cornell Aeronautical Laboratory: 
¢ Serious midair collision problem ex- 
ists in Southern California. 
© Hazardous traffic which includes high- 
speed test flying must be segregated 
from airline traffic. The partial segre- 
gation of aircraft that presently does 
exist in the area will be removed en- 
tirely by the high altitude operations 
of commercial jet transports. 

e Airways lie at boundaries of restricted 
areas and, since navigational indica- 
tions of these boundaries exist only on 
maps, inadvertent crossing is always a 
possibility. 

© Restricted areas are poorly utilized 
and are frequently restricted at times 
and altitudes when they are not being 
used for the hazardous operation that 
led to their designation. 

© Collision between test aircraft oper- 
ating within the restricted zone north 
of Palmdale continues to be a threat 
despite attempts by Edwards AFB to 
eliminate the problem. The report 
noted that the area has the “shortcom- 
ings of large sectors” such as lack of 
information about future trafic and 
added: “A compromise must be in- 


evitably drawn between safety and free- 
dom of operation.” 

e Military jet aircraft taking off from 
Palmdale into the restricted area create 
a “particularly hazardous situation” 
since the aircraft perform high-speed 
climbouts through the busy airway be- 
tween White Oaks and Palmdale. 

Attempts to relieve the presently sat 
urated airways condition from Los An- 
geles to the northeast through the 
Daggett area failed because agreement 
between the FAA and the military could 
not be reached on a proposal to estab- 
lish four airways on the route. Two 
airways have been established but 
right-of-way through restricted zones in 
the area for another badly needed two 
was not granted to the FAA. 

Latest FAA peak-day traffic report 
indicates that 25% of the instrument 
air trafic serving the Los Angeles 
terminal hub during the first six months 
of 1958 was routed through the Dag- 
gett funnel. When congestion on the 
route occurred, trafic was diverted 
south and east via the Oceanside and 
Thermal VORs—an addition of 50 naut. 
mi. to the departure route. 

As a result, the FAA study team sug- 
gested that the Marine Corps base 
could redesignate its sub areas and 
modify training activities in its re- 
stricted area south of the Daggett air- 
way to accommodate another airway 
with a floor of 15,000 ft. In addition, it 
was suggested that the Marine restricted 
area could be designated as a “joint- 
use” control zone with the Los Ange- 
les air route traffic control center as 
the controlling agency. 


Priority Use 


Under this proposal, the Los An- 
geles Air Route Trafic Control Center 
would provide priority use to the Ma- 
rines as necessitated by the Corps’ 
training schedule. This would include 
high trajectory firing in the area to 
either side of the airway and opera 
tions up to 15,000 ft. under the air- 
way. 

Most FAA representatives feel that 
the proposal will widen the northeast 
airways sufficiently to permit dual air- 
ways or lateral separation of jet aircraft 
at high altitudes. Airline officials are 
generally in agreement and are support- 
ing the recommendations although a 
small minority are still dubious over 
the possibilities of attaining satisfac- 
tory use of airspace under a joint-use 
program. 

They point to previous attempts to 
operate under a joint-use effort, which 
have failed. However, the FAA group 
had this to say in its report: 

“In developing the study, the FAA 
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NEW MANUAL VOR 
NAV UNIT ADDED 
TO BENDIX LINE 


Complete line of avionics equipment 
meets COMM/NAV needs all the 
way from a light-twin to a DC-8 


The new Bendix MNA-21A Navigation Unit now 
makes available to the aviation industry excep- 
tionally high caliber manual VOR/LOC operation, 
at a very low cost in weight and size. No AC power 
is required. Designed to be used in conjunction with 
the popular RA-21A VHF COMM/NAV Receiver, 
this new unit affords the same high accuracy and 
dependability available in other Bendix avionics 
equipment. 

With this latest addition to its line of COMM/- 
NAV systems, Bendix now offers you the best 
answer to your most exacting needs, whether you 
are outfitting a light-twin or a DC-8. 

The TA-21A VHF Transmitter provides 25 
watts r-f output on 360 crystal-controlled channels. 
The RA-21A VHF Receiver provides reception on 
360 crystal-controlled communication channels 
plus 200 additional navigation channels. 

*Operates standard FPDI, without RMI capability. 


For further information, write— 
Bendix Radio Division 


AVIONICS GROUP © BALTIMORE 4, MARYLAND 


Export Sales & Service: 
Bendix international, 205 E. 42nd St., New York 17, N.Y. 





team objectively considered the effect 
the resultant recommendations would 
have on all of the airspace users in the 
entire area. Although some minor re- 
strictions would necessarily be imposed 
on the users—civil, general and mili- 
tary—the over-all effect of the recom- 
mendations will be to bring increased 
safety in the conduct of operations, 
better utilization of airspace and a re- 
duction of hardships imposed on some 
airspace users by others.” 

In its analysis of the Southern Cali- 
fornia complex, the group conducted 
studies of two devices designed to cut 
the midair collision threat: the Motor- 
ola Proximity Warning Indicator and a 
telemetered Tacan method developed 
by Sierra Research with a display by 
DuMont. 

The team recognized potential value 
in both devices but noted that “neither 
approach is a proper one’’ for the cur- 
rent problem in the Los Angeles area. 
The group noted that installation and 
maintenance of the equipment on all 
aircraft operating in the area would be 
“very diffcult and expensive” and that 
time needed for development, opera- 
tional training and full implementa- 
tion would be too long “in view of the 
urgency of the situation.” 

In its final recommendations, the 
group suggested that both devices be 
turned over to the appropriate analysis, 
development and experimentation ac- 
tivities of the FAA for review in rela- 
tion to other projects for state-of-the- 
art development or other applications. 


Basic Solutions 


It added that radar, beaconry, scan 
conversion and direction-finding tech- 
niques replace the Motorola and Sierra- 
DuMont projects as basic and immedi- 
ate solutions to the Southern California 
problem. 

Establishment of central manage- 
ment and control of all airspace by the 
FAA in the restricted area north of 
Palmdale—known officially as R-484— 
immediately and later to be expanded to 
cover the overlapping flight test area— 
No. 1— was urged by the group in its 
report. 

Here are a few of the other recom- 
mendations set forth by the group in 
its study: 
¢ Present approved flight test areas in 
Southern California should be rede- 
scribed by April 15, 1960. 
¢ Flight test area No. 2 should be man- 
aged and controlled by the Comman- 
der, Pacific Missile Range and its oper- 
ation coordinated with the FAA. Flight 
test area No. 3 should be managed and 
controlled by the Commander, 11th 
Naval District, through coordination 
with the FAA. 

e All aircraft transmitting or operating 
within the R-484 restricted area and 
flight test area No. 1 should be 
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equipped with radar beacons during 
flight test and training activities. 

Once the northeast airways are ex- 
panded, Los Angeles should have a ca- 
pability that will permit integration of 
piston-engine aircraft and jet transports 
with a minimum of operating delays. 
The two runways now in use are 750 
ft. apart and are 8,500 ft. and 10,000 
ft. in length. 

Simultaneous landings and _ takeoffs 
are thus permissible under most cir- 
cumstances. Eventually, the shorter 
runway is to be lengthened to 10,500 
ft. so that all jet operations can be 
handled in this sector. The third run- 
way, about a mile from the two present 
runways, will be opened early next 
month and will be 8,500 ft. in length 
to accommodate piston-engine traffic. 


SECOND production model of the Bristol Type 192 twin-engine, tandem rotor helicopter 
now is undergoing flight test for Royal Air Force, which will ase the aircraft as troop and 
freight transport, aerial ambulance and search and rescue vehicle. The helicopter is powered 
by two Napier Gazelle 2 gas turbine engines, producing 1,650 hp. each, at top power. 


A new control tower, which is sched- 
uled for completion in April, is being 
installed midway between the new run- 
way and the two presently operated 
runways. The tower cabin will be di- 
vided into two separate parts. One sec- 
tion will control all traffic on the new 
runway with the second section han- 
dling trafic on the two long runways. 
Thus, for all practical purposes, Los 
Angeles International Airport will be 
operated as two separate airports from 
an air trafic point of view. 

One instrument landing system 
(ILS) now accommodates all traffic on 
the two long runways. If the airport is 
to operate at all times with full utiliza- 
tion of all runway facilities, a second 
ILS will be required for the third run- 
way. 


Civil 192 Helicopter Proposed 


London—Bristol Aircraft has released 
details of its 24-passenger Type 192C 
twin-turbine helicopter, a proposed civil 
version of the Type 192 now in produc- 
tion for the Roval Air Force. 

Major difference between civil and 
military versions is the 192C fuselage, 
which incorporates 13 windows in addi- 
tion to the emergency exit and main 
entry door. Provision also is made for 
toilet facilities and two baggage holds 
with a total capacity of up to 120 cu. ft. 

Bristol says it has held changes to a 
minimum to allow certificate of air- 
worthiness clearance to be based on the 
military experience gained with the 
Type 192 (AW Aug. 18, p. 64). De- 


livery of the first 192C could be made 
early in 1961, the company said. 

Sector distance with full tanks is 
given as 205 stat. mi. This includes full 
reserves and allowances, carrying 21 
passengers at a direct operating cost of 
about cight cents pe passenger mile 
Full payload can be carried over 136 
mi. for slightly less, according to 
estimates. 

In a 17-passenger first-class version, 
full payload could be carried over a 
sector distance of 216 mi. with full 
reserves and allowances at a direct cost 
of approximately 10 cents a seat-mile, 
Bristol estimates. 

The aircraft company 


says that to 
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The A3J —built by NAA-Columbus —is the fastest, most versatile attack plane the Navy 
~ has ever known. It can find targets at extended strike range, even if obscured by 
weather. A3J’s accuracy comes from an extremeiy advanced bombing- 
navigation system created by Autonetics. It’s a system that is ready 
and reliable today — because Autonetics started working in this 
field 12 years ago. This experience is available to you 
now. Please write for detailed information. 


Autonetics 4) 


A Division of North American Aviation, Inc., 
Downey, California 





break even on total costs ever a London- 
Paris sector at a 65% load factor, round- 


trip fare-would be about $63.50. This- 


compares with the present first-class 
round-trip fare of about’$56. 

“The fares required to break even 
at only 65% load are not excessive 
when compared with present fares,” 
Bristol points out, “and represent a 
differential which would certainly be 
acceptable to the passenger who re- 
quired a rapid service from the center 
of London to the center of Paris with- 


Airlines Repo 


out the inconvenience of traveling to 
and: ftom. the usual air terminals.” 
Development of the 192C still is 
in the design stage. 
Specifications as given include: maxi- 
mum operating weight, 18,500 Ib., 
mean cruise speed, 140 mph., gross 


weight less fuel and payload, 11,863 
Ib., still air range with standard tankage, 
240 stat. mi; with increased tankage, 
400 stat. mi. Engines specified are two 
Napier Gazelle gas turbines capable of 
1,650 shp. each. 


rt Officer Salaries, 


Director Stock Holdings to CAB 


Washington—Following is a list of 
airlines officer’s salaries, bonuses and 
indirect compensations, expenses and 
stock holdings for the year ending Dec. 
31, 1958, as reported to the Civil Aero- 
nautics Board: 


Lake Central Airlines, Ine.——Dr. BR. B. 
Stewart, chairman of the executive com- 
mittee of the board of directors and direc- 
tor, $200 director and trustee fees with no 
stock; J. J. O'Connell, chairman of the 
board and director, $2,400 salary, $1,400 
director and trustee fees, $858.74 expenses, 
80,954 shares of common stock in name of 
others which represents 97 pe of stock issue 
and $5,000 in principal amount of debt 
securities ; G. Hicks, president and director, 
$17,499.90 salary, no fees, $2,500 expenses 
and $9,900 in principal amount of debt 
securities. 

L. W. Hartman, executive vice president, 
treasurer and director, $18,249.90 salary, 
no fees, $976.33 expenses and $8,400 in 
principal amount of debt securities; W. H. 
Krieg, secretary and director, no salary, 
$300 director and trustee fees, no expenses 
and $1,000 in principal amount of debt 
securities; BR. W. Clifferd, vice president 
and director, $14,499.92 salary, no fees, 
$769.40 expenses, 339 shares of $1.00 par 
value common stock; J. D. Peterson, di- 
rector, no salary, $200 director and trustee 
fees, no expenses and no stock; C. A. Berry, 
director, po salary, $150 director and trus- 
tee fees, no expenses or stock; H. Goff, 
flight captain and director, $13,171.52 sal- 
ary, no fees, $609.66 expenses and $1,500 
in principal amount of debt securities; 
A. E. Sabe, chief pilot and director, $13,560 
salary, no fees, $104.83 expenses and no 
stock; D. 8. Getehell, vice president, $12,- 
750 salary, $448.24 expenses and $1,000 in 
principal amount of debt securities; J. L. 
Cery, assistant treasurer, $9,225 salary, 
$55.39 expenses and $1,800 in principal 
amount of debt securities; 8. F. Grisard, 
assistant secretary, no salary, expenses or 
stock with $5,000 in principal amount of 
debt securities; J. RB. Carr, Jr., assistant 
secretary, no salary, $100 director and 
trustee fees, no expenses or stock; BR. P. 
West, assistant secretary, no salary, fees, 
expenses or stock with $3,400 in principal 
amount of debt securities. 

Following firms and persons were paid 
for services rendered during 1958: Albert 
F. Grisard, legal, $10,538.26; William Blair 
& Ce., financial consultants, $5,000. 

Pacific Airlines, Inc.—L. Hayward, chair- 
man of the board and director, no salary, 
$300 bonus and indirect compensation, no 
expenses and 143,988 shares of common 
stock; J. H. © iy, president and di- 
rector, $24,999.99 salary, no bonus, $3,425 
expenses and 146,784§ shares of common 
stock; W. Beche, secretary and director, 
no salary, $200 bonus and indirect com- 
pensation, no expenses and 716 shares of 
common stock; F. L. Hendrickson, assistant 
secretary and director, no salary, $300 
bonus and indirect compensation, no ex- 
penses and 4,890 shares of common stock ; 
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T. BR. Mitchell, vice president and director, 
$19,143.16 salary, no bonus, $4,783 expenses 
and 1,400 shares of common stock. 

D. T. O'Shea, director, no salary, bonus 
or expenses with 1,162 shares of common 
stock; W. B. Smullin, director, no salary, 
$300 bonus and indirect compensation, no 
expenses and 100 shares of common stock ; 
H. 8. White, director, no salary, $300 bonus 
and indirect compensation, no expenses and 
100 shares of common stock; W. Goetz, 
director, no salary, bonus, expenses or 
stock; R. E. Costello, vice president-traf- 
fic, $11,199.99 salary, no bonus, $3,336 ex- 
penses and 365 shares of common stock; 
M. A. King, vice president-sales, $11,000.01 
salary, no bonus, $4,365 expenses and 20 
shares of common stock; E. R. Dahl, treas- 
urer, $9,999.99 salary, no -bonus, $1,126 
expenses and 200 shares of common stock ; 
B. Allenberg (deceased), director, no salary, 
$200 bonus and indirect compensation, no 
expenses and 5,700 shares of common stock. 

Following firms and persons were paid 
for services rendered during 1958: Brad- 
shaw, Shearin, Redding and Thomas, legal, 
$14,072; T. Seamen, legal, $22,801; Abbeott- 
Kimball Go., advertising, $62,608; Grant 
Advertising Co., advertising, $141,636; Price 
Waterhouse & Co., auditing and accounting, 
$11,248; Washington Employers, labor ne- 
gotiator, $8,905; 8. 8. Colker and Associates, 
economic consultants, $12,928. 

Piedmont Alrlines, Inc-—T. H. Davis, 
president, treasurer and director, $20,004 
salary, 115,721 shares of common stock and 
$50,000 in principal amount of debt securi- 
ties; C. G. Brewn, Jr., vice president and 
director, $11,850 salary and 4,200 shares 
of common stock; H. K. Saunders, vice 
president and director, $15,000 salary and 
4,850 shares of common stock; BR. 8. North- 
ington, vice president and director, $10,000 
salary and 6,500 shares of common stock ; 
M. F. Fare, vice president, secretary and 
director, $10,000 salary and 6,151 shares of 
common stock; T. W. Morten, assistant 
controller, $7,800 salary and 200 shares of 
common stock; BR. N. Hansen, assistant 
secretary, no salary or stock. 

Following directors were not paid a sal- 
ary but received director's fees: G. E. An- 
derson, $25 fee and 100 shares of common 
stock ; E. L. Davis, $75 fee and 7,500 shares 
of common stock; E. L. Davis, Jr., $72 fee 
and 4,646 shares of common stock. 

W. F. Dowd, $25 fee and 1,000 shares of 
common stock; BR. W. Gardner, $25 fee and 
12,090 shares of common stock; B. Gray, 
$50 fee and 10,600 shares of common stock ; 
Cc. E. Norfleet, $50 fee and 2,500 shares of 
common stock. 

Following firms and persons were paid 
for services rendered during 1958: Kil- 
patrick, Ballard and Beasley, legal, $19,866; 
Liller, Neal, Battle and Lindsey, Inec., ad- 
vertising, $161,086; Aviation Financial 
Services, financial services, $60,000; Wom- 
ble, Carlyle, Sandridge & Rice, legal, $6,016; 
Debevoise, Piimpten and MeLean, legal, 
$24,452; Kramer, Marx, Greenlee and Baec- 
kus, legal, $8,070. 

Ozark Air Lines, Inc-—L. H. Hamilton 
president and chairman of the board of 
directors, $36,000 salary, $900 director fees, 


$400 allowance for director expenses, $3,684 
direct expensés and 173,333 shares of com- 
mon stock; F. W. Jones, vice president, 
treasurer and director, $19,688 salary, $900 
director fees, $220 expenses, 150 class “A” 
common shares, 375,000 class “B" common 
shares and 350 general common shares of 
stock; A. G. Heyne, secretary and director, 
$10,000 salary, $1,125 director fees, $3056 
expenses and %8,000 shares of common 
stock; G. O. Shaver, captain and director, 
$13,193 salary, $900 director fees, $422 al- 
lowance for director expenses at 27 cents 
per hour per pilots contract, $161 direct 
expenses, 123,760 class “A” common shares 
and 950 class “B” common shares of stock. 

Following directors were not paid a sal- 
ary: O. L. Parks, $900 director fees, no 
expenses and 2,000 shares of common stock ; 
E. W. Weaver, $900 director fees, $10 ex- 
penses and no stock; C. A. Bachman, $900 
director fees, $1,220 expenses and 50 shares 
of common stock ; E. H. Green, $300 director 
fees, no expenses and 100 shares of com- 
mon stock; A. A. Blumeyer, resigned May, 
1958, $375 director fees, no expenses or 
stock. No firms were listed as having ren- 
dered services during 1958. 

Seuthern Airways, Inc.—F. W. Hulse, 
president and director, $21,500 salary, $2,- 
557 expenses, 36,219 direct common shares 
and 2,000 common shares in name of others ; 
Cc. M. Britt, vice president-sales, $25,000 
salary, $3,371 expenses, 3,200 direct com- 
mon shares and 200 common shares in 
name of others; W. 8S. Magill, dr., vice 
president-operations, $15,225 salary, $557 
expenses and 800 direct common shares; 
G. F. Estey, secretary and treasurer, $12,- 
000 salary, $1,606 expenses and 1,541 direct 
common shares; C. H. D. Tarrer, assistant 
treasurer, $9,767 salary, $660 expenses and 
325 direct common shares; C. A. Bensley, 
dr., assistant secretary and director, $2,400 
salary, $100 expenses and 3,500 direct com- 
mon shares of stock 

Following officers and directors were not 
paid a salary I. F. Jones, vice president 
and director, $174 expenses and 2,167 direct 
common shares; W. B. White, Jr., assistant 
secretary and director, $325 expenses and 
532 direct common shares; I. Allen, @r., 
$172 expenses, 3,766-2/3 direet common 
shares and 500 common shares in name of 
others; J. M. Atkins, $83 expenses and 220 
direct common shares; A. J, Brunini, $166 
expenses and 2,250 direct common shares; 
R. E. Orr, $250 expenses and 1,000 common 
shares in name of others; BE. U. Beneke. 
$50 expenses and 1,000 common shares in 
name of others; H. FP. Johnsten, $281 ex- 
penses and 2,500 direct common shares; 
G. G. Jordan, $100 expenses and 1,666-2/4 
common shares in name of others; W. H. 
Smith, $100 expenses and 500 direct com- 
mon shares; E. B. Stephens, $150 expenses 
and 1,495 direct common shares; Gen. BR. H. 
Wooten, $200 expenses and 5,700 direct 
common shares; A. F. Irby, dr., $100 ex- 
penses and 1,600 direct common shares. 

Following firms were paid for services 
rendered during 1958: Kilpatrick, Ballard 
& Beasley, legal, $26,527; Ernst & Ernst, 
auditing services and management consul- 
tation, $13,146 

Trans-Texas Airways (stock listings are 
for $10 par value stock)——R. E. MeKaughan, 
president and director, $27,400 salary, $4,713 
expenses and 28,500 common shares; H. E. 
Erdmann, vice president-operations and 
director, $14,800 salary, $868 expenses and 
4,765 common shares; L. J. Elichner, vice 
president-traffic and sales, $14,800 salary, 
$1,418 expenses and 470 common shares; 
M. L. Muse, secretary-treasurer, $12,800 
salary, $1,104 expenses and 100 common 
shares; W. C. Leatherwood, vice president- 
purchasing and director, $9,400 salary, $207 
expenses and 140 common shares; J. M. 
Brooks, manager-Aero Sales Division and 
director, no salary, no expenses and 220 
common shares; J. K. Ayer, vice president- 
public affairs and director, $9,400 salary, 
$3,370 expenses and 65 common shares: 
P. 8. Reid, vice president-personnel, $9,400 
salary, $245 expenses and 30 common shares. 

Following firms were paid for services 
rendered during 1958: Clark, Coon & Beid, 
legal, $24,324; Tracy, Lecke, advertising 
agency, $112,223; Regers & Smith, adver- 
tising agency, $34,189: Alr Transport Asen., 
various, $10,150 
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Martin Mace TM-76A is now being deployed in Europe replacing the earlier TM-61A Matador. 


Paris Missile Display Includes Blue Streak Model 


Paris—The major strength of the United States’ missile 
arsenal was on display at the 23rd International Acronautical 
Salon here. Towering over the rest were three ballistic missiles: 
USAF’s Convair Atlas, and Douglas Thor, and the Army’s 
Chrysler Redstone. Martin Mace was shown on its trailer- 
launcher. British army unit demonstrated English Electric 
Thunderbird, and Royal Air Force ground crews surrounded 
the white-and-yellow Bristol Bloodhound, One mode display 
(bottom, next page) showed the Blue Streak configuration. 
French missiles were shown, but many had already been 


dropped for lack of funds. 


Matra surface-to-air missile (left, foreground), now discontinued, 
was developed by French as Nike-class weapon. Range claimed 
is 37 mi., maximum altitude is 59,000 ft., maximum speed is 
Mach 2.5. In background is four-stage high-speed test vehicle 
for Onera, French equivalent of NASA. Maximum speed is 
Mach 7. Base of Nord 5301 anti-aircraft missile (above) shows 
four rocket nozzles probably used for booster charges, spaced 
around blanked nozzle with jet vane controls for steering. 
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Nord SS-10 anti-tank missile (left) is shown in four-round mounting on tank. White sidewall tires are not field standard on this jeep- 
towed launching unit for six Nord SS-11 tank-busting missiles. 
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Bolkow 810 Cobra (left, above) is anti-tank missile with trailing-wire control. Weight is 21 lb., effective range varies from 550 to 2,000 
yards. Speed is 190 mph. Armstrong-Whitworth Seaslug missile for Royal Navy has new cage-type launcher (right) tested in three-bay 
prototype form on HMS Girdle Ness. Launcher shown will be service type. Missile models (below), illustrating load-carrying capacity of 
Short Britannic freighter, include (from rear) Douglas Thor, Chrysler Jupiter, de Havilland Blue Streak and unidentified three-stage and 
single-stage units which may be satellite proposals topping the Blue Streak thrust unit. This is first picture of complete Blue Streak. 
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Above are three stages in development, showing Stavid advances in high density 
packaging. Result: less cost /volume/weight. 


Unit A, a portion of a guidance system developed in 1955, was redesigned by 
Stavid in 1958 to adapt it to mechanized assembly techniques. Although no 
attempt was made at miniaturization, Stavid achieved a 70% volume reduction 
and a 60% weight reduction—and added a regulated power supply. (Unit B). 
Unit C is the package, miniaturized through the use of solid state components. 


As a result of years of experience in designing for semi-autornatic and mechanized 
assembly, Stavid has developed an important capability . . . that of reducing 
volume, weight and production costs .. . and at the same time providing greater 
reliability, producibility and maintainability in all types of electronic equipment, 
including the most sophisticated systems. 


OTHER STAVID PROJECTS INCLUDE: 
Video Distribution System * Precision Pulse Measuring Set * Go No-Go Test Systems 
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F. T. POLITICA, Special Projects 
Engineer, has specialized in the 
development and evaluation of 
electronic equipment, utilizing 
mechanized assembly techniques. 
He is presently engaged in a pro- 
gram of miniaturization involving 
complex missile systems. 


STAVID Engineering, INC. Pricters, now sersey 











SPACE TECHNOLOGY 





Republic Broadens Space, Missile Fields 


By J. S. Butz, Jr. 


Farmingdale, N. Y.—Plasma engines 
for use in space, in the atmosphere and 
as a key element in electrical power 
generating systems are being developed 
here by Republic Aviation Corp. 

Other prominent projects in Re- 
public’s research and development pro- 
gram, which is directed primarily toward 
space studies and equipment applica- 
tions, include: 
© Catalog system for keeping tabs on a 
very large number of earth satellites so 
that ballistic missile early warning sys- 
tems will not give an alert as they pass 
over. 
¢ Trajectory studies for planetary recon- 
naissance probes. 
¢ Study of plant growth under the very 
low pressure conditions, directed toward 
construction of an efficient greenhouse 
for use on the moon or planets. 
¢ Development of 1,000F hydraulic 
systems. 

Republic is engaged in a $35 million 
research and development program over 
the next four years to broaden its ac 
tivities in the missiles and space field. 
Key element in the program 1s the con 
struction of a $14 milhon Engineering 
Research and Development Center at 
Farmingdale in close proximity to the 
corporation’s main facilities. Labora- 
tories in the new center will allow ex- 
perimental work related to re-entry and 
high speed aerodynamics, materials, 
electronics, guidance and control sys- 
tems, fluid systems and manufacturing 
methods. 

The plasma engine work at Republic, 
under the direction of Al Kunen, is un- 
usual in several aspects. First, a varia- 
tion of the pinch effect has been used 





ELECTRICAL DISCHARGE 


~COMPRE 


PLASMA jet nozzle accelerates a sheet of 
plasma. Studies also have considered com- 
pressing a combustible gas between the 
plasma sheet and the shock wave it creates. 
Detonation of this gas could greatly increase 
the power of the jet. 
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ELECTRICAL power could be generated by exhausting the plasma jet through a magnetic 
field (upper right). It would duplicate the action of a generator (generator section is shown 
upper left). Brushes of the plasma generator duct would be stationary. View at bottom is 
looking into the generator duct and shows the brushes. 


to create a surface discharge of plasma 
In contrast, many of the plasma propul- 
sion proposals have used geometry 
which produced a pencil line discharge 
that is more difficult to accelerate with 
a magnetic piston. 

It has been possible to keep the char- 
acteristic surface discharge of the pinch 
effect stable in the Republic engine be- 
cause a magnetic piston pushes it from 
only one side to accelerate it out of a 
nozzle. The pinch instabilities common 
in controlled fusion experiments occur 
because magnetic fields are used on all 
sides of the pinch to squeeze it 


Continuous Operation 


Unique points concerning the Re- 
public plasma engine (company has ap 
plied for patents) concern the gas feed 
which allows virtually continuous op- 
eration and the arrangement of the 
nozzle electrodes for accelerating the 
plasma out of the engine. 

rhe basic plasma engine work is be- 
ing done under Air Force Office of 
Scientific Research and Office of Naval 
Research contract but another major 
portion of the Republic effort involving 
the use of combustible gases in the 
plasma engine is being conducted under 
Air Force sponsorship. 

The basic idea of this application is 
to compress a combustible gas between 
the surface of the accelerated plasma 
and the shock wave traveling ahead of 


it. This combustible gas is detonated 
as it passes out of the nozzle. Detona- 
tion of the gases theoretically can add 
much more energy to the stream than 
burning of the fuel as in a normal piston 
or jet engine and it will allow much 
faster engine operation and energy re- 
lease. 

The combustible gas application fig- 
ures in Republic studies of vehicles 
which use plasma engines within the 
upper atmosphere and electric generat- 
ing equipment for both ground and 
flight use. Electrical power would be 
generated by discharging the plasma 
from the engine nozzle through a mag- 
netic field. This would be analogous 
to the action of an ordinary generator 
which generates an electromotive force 
by moving a conductor through a mag 
netic field. The brushes in the plasma 
generator are stationary plates on the 
side of the duct through which the 
plasma is accelerated 

Preliminary studies indicate that the 
plasma engine using the energy from 
the detonation of combustible gases will 
be able to generate enough power for 
its own operation plus about 10% ex- 
cess for the operation of auxiliary equip 
ment needed in a space vehicle or other 
system. The efficiency of the system 
may make it attractive for ground use. 
It would be possible through this ar 
rangement to eliminate the othe gen- 
erating equipment needed to operate a 
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plasma engine or other electric power- 
plant. 

Republic at present has produced 
about one pound of thrust with the 
plasma engine and it is believed that 
two pounds will be reached soon. Spe- 
cific impulses of 5,000 to 10,000 sec. are 
the goal of this work. 

Republic also is conducting a study 
of plant growth under various pressure 
levels, It is intended to show the lowest 
pressure level which will allow normal 
Cae growth so that greenhouses may 

: built on the moon. 

These studies have revealed that the 
best pressure level for growth appar- 
ently is about 8 to 10 psia. Some plants 
grow considerably faster at this pres- 
sure than at the normal 14.7 psia. An- 
other phase of the study was to try 
and determine the effect of zero gravity 
on plant growth. While it is impossible 


to create zero gravity on the earth, a 
test method was used that revealed 
some new problems. 

The test rig was a long box with 
plants growing down from its top and 
up from its bottom. A light was placed 
in the center of the box, which was 
made light tight. ange ye to present 
agronomical ane, ye all of the plants 
should have equal growth toward the 
light source. However, the plants on 
the top of the box which were growing 
downward and subjected to negative g 
had about half of the growth of the 
plants growing upward. 

After the initial period of growth, 
the box was turned over and the stunted 
plants died when they entered the posi- 
tive g condition. The growth of the 
normal plants was greatly reduced when 
they had to grow downward toward the 
light. 


Humphrey Blasts Data Suppression 


Washington—Sen. Hubert H. Hum- 
plirey (D.-Minn.) last week urged Con- 
gress to be constantly alert to guard 
against deliberate or inadvertent sup- 
pression of important data by govern- 
ment agencies when national security is 
not involved. 

In his role as chairman of the Senate 
Subcommittee on Disarmament, Hum- 
phrey said he has uncovered a great 
matiy cases that suggest executive 
branch censors have classified testimony 
for insufficient reasons. 

Humphrey, testifying before the 
Special House Subcommittee on Gov- 
ernment Information headed by Rep. 
John E. Moss (D.-Calif.) suggested that 
congressional committees, in order to 
correct the situation, review all testi- 
mony executive departments asked to 
have classified to determine if the rea- 
sons are valid or not. 

Moss and his committee have long 
been active in fighting against govern- 
ment security policies aimed at creat- 
ing impressions or the withholding of 
information not justified under national 
security (AW May 18, p. 21). 

Humphrey, in his statement, said 
that in most cases, however, he did not 
believe over-classification of informa- 
tion is a deliberate effort to deceive the 
— or to protect the government 
rom criticism, but due to the habit of 
being over-cautious and following the 
rule, “when in doubt, classify.” 

During the past year, Humphrey ex- 
pismed, the Senate Subcommittee on 

isarmament held a number of hear- 
ings, many of them in executive session. 
Usually, the transcript was submitted 
to the executive agency involved for 
review and the agency then marked 

rts of the testimony that in its opin- 
ion should remain ‘classified. 
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The subcommittee staff reviewed the 
testimony after its return, Humphrey 
said, and when reasons for classification 
were not self-evident, the officials were 
questioned. Frequently, he added, a 
reason other than security was given 
for restricting the information, but 
when these “erroneous” reasons were 
pointed out the officials often lifted the 
classification label. 

To illustrate the need for vigilance 
over classification of information, Hum- 
phrey outlined six examples: 

e “The Central Intelligence Agency, 
in reviewing testimony given by a noted 
scientist, classified a passage which re- 
ferred to the number of earthquakes in 
Russia and China each year which are 
equal to a given yield of nuclear explo- 
sions. When questioned, the CIA offi- 
cial indicated he did not agree with the 
conclusion of the scientist and incor- 
rect information should not be given 
out. When challenged further, how- 





Satellite Interceptor 

Washington—Advanced Research Proj- 
ects Agency has awarded a $600,000 con- 
tract for detailed study of a satellite in- 
terceptor system to Radio Corporation 
of America’s Missile Electronics & Con- 
trols Department, as predicted by Avia- 
tion Week (June 8, p. 23). 

The six-month study will cover all 
aspects of the satellite interception prob- 
lem, including detection, tracking, iden- 
tification and intercept. If the RCA 
study proves the system is feasible, ARPA 
says it will call for bids for further re- 
search and development. Program is 
part of ARPA’s Project Defender, in- 
tended to develop a system of space 
defense for operation in the 1965-70 


time period. 











ever, the CIA official agreed to let the 
conclusion stand. 
e “The Atomic Energy Commission at 
first classified portions of testimony to 
the effect there was no evidence the 
Soviet Union was developing, testing, 
or producing so-called clean nuclear 
weapons. The Commission was asked 
whether it was not in the interest of 
the United States to have this informa- 
tion brought out and it agreed. 
e “The Defense Department had struck 
out testimony regarding a study being 
made by the government on United 
States overseas bases. The subcom- 
mittee pointed out that this informa- 
tion was contained in a news confer- 
ence by the Secretary of State and the 
Department then replied that the testi- 
mony had been deleted because it 
seemed irrelevant. After the subcom- 
mittee suggested it was not the func- 
tion of the Department to rule on the 
relevancy of the discussion, it was 
agreed the testimony would be left in. 
“The Army and Defense Department 
classified testimony relating to the re- 
sults of Operation Sage Brush, simu- 
lated war maneuvers using tactical 
nuclear weapons. The Army refused 
to remove the classification even after 
it was pointed out that at the time of 
the maneuvers a reporter wrote an ex 
tensive account of the operation. Part 
of the reason why the Army wished to 
continue classification, according to one 
oficer, was that the results indicated 
the Army didn’t know quite what it 
was doing in the maneuvers and the 
information should not be released. 
eArmy requested the elimination of 
several portions of testimony submitted 
by Chief of Staff Gen. Maxwell Taylor. 
When challenged, the Army restored 
about 90%. Among portions restored 
were general discussions regarding ‘new 
nuclear weapon development and tacti- 
cal uses of these weapons, the necessity 
of improving conventional weapons ca 
pabilities if a nuclear weapons test ban 
should go into effect, information on 
the fabrication of nuclear weapons, 
opinions regarding the reliability of 
agreements with the USSR, psychologi- 
cal impact of a nuclear test suspension 
on people around the world and the 
effects of nuclear fallout. 
e “The government continues to class- 
ify significant information dealing with 
seismology, the study of earthquakes 
and movements in the interior of the 
earth. This includes testimony given 
the subcommittee and documents sub- 
mitted by executive agencies, which the 
subcommittee has not received .a satis- 
factory explanation as to why such 
studies should be kept secret.” 
Humphrey said, however, that since 
preparing his statement, some of this 
material has been released and there is 
a possibility that more of such informa- 
tion will be forthcoming. 
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ASP 


Cooper Development Corporation 


a subsidiary of 


The Marquardt Corporation 


DELIVERS MAJOR 
“BREAKTHROUGHS” 
BOTH ON-TIME AND 

WITHIN BUDGET! 


JECT ECLIPSE PR CED NEW DATA on ionospheric changes occur- 
ring during IGY solar eclipse, using Cooper Development Cor- 
poration’s ASPAN rocket vehicles. CDC rockets fired in the Proj- 
ect reached the 150-mile region of the ionosphere carrying 60-lb. 
payloads —a world’s record for two-stage solid propellant rockets. 
With prime responsibility under the Naval Research Laboratory, 
CDC was responsible for the instrumentation, for vehicle and 
launcher development, and conducted the actual launchings from 
shipboard. CDC’s development of ASPAN opened the door to prac- 
tical application of solid propellant vehicles to rocket astronomy. 


MERICA'S f ER satellite was boosted into orbit by high- 
smied rocket motors produced by CDC, under a contract to Cali- 
fornia Institute of Technology’s Jet Propulsion Laboratory. As 
sub-system contractor, CDC produced the solid propellant motors 
and performed the final assembly on the last 3 stages ; dynamically 
balanced the entire final assembly and, on subsequent Explorer 
projects, provided telemetry antenna and power pack equipment. 

PE is utilized as 
dine a self-contained, payload-bearing single-stage vehicle, or 
as a second-stage vehicle for larger boosters. Capable of carrying 
25 to 100 lb. payloads into the ionosphere, the CDC ASP has been 
successfully applied to upper-atmospheric research, meteorologic 
and weather reconnaissance. 


OTHER COOPER ACHIEVEMENTS: 


MAJOR PARTICIPATION in numerous other programs -— Projects 
Vanguard, Juno, Sunflare, Cloverleaf, Rockoon, Mercury, AMQ- 
15 Weather Reconnaissance System, and Pioneer. 

SYSTEMS MANAGEMENT of five nuclear research programs—Oper- 
ations Red Wing, Hardtack, Plumbob and Project Cleansweep, 
plus the ASPAN-launched “Falling Sphere” for the Office of 
Naval Research. 


FORWARD RESEARCH on improved instrumentation: for CDC’s 
Window Atmospheric Sounding Projectile—first systematized 
meteorological rocket to successfully measure wind conditions 
above 100,000 feet ; for determining conditions to be encountered 
by manned satellites; and for other advanced air and space 
developments. 








Cooper supplies unique capability ay 


Marquardt provides added resources 











as Cooper Development Corporation b 
becomes a subsidiary of ‘/ a , oe 
The Marquardt Corporation : & Pa 
COOPER DEVELOPMENT CORPORATION has a proven . ME wre haatilliben © ta a a whe ons 


record of achievement. Responsible: an inte- rpor and Clifford D. Coope?, Preside 
grated team of creative specialists—with a Corporation, give new corporate strength — ample 
demonstrated ability for translating advanced b POR: © FOCNS Syanem. program 
concepts into field-reliable hardware. 


CDC COMPLETE PROJECT SERVICE delivers start-to- 
finish answers to problems involving military 
and research rocket systems—from design, devel- 
opment and production to field testing and data . d | 
evaluation—in minimum time, and at minimum ; : ~ ae 

cost. Case in point: Cooper’s 5-month record on 
the complete Navy-sponsored Redwing project, 
which included instrumented rocket vehicles, 



















launchers and both airborne and ground tele- ! ci 

metering instrumentation. Availability of CDC’s spp fe Sean oe Condens | 
proven systems trims development time to a coraticn, antnnetilas dn ‘Giwahe talk 
minimum, while the Corporation’s complete and power [to bearon forward research and speedy 


integrated facilities save additional time and anticipated researct 
money. 


ROCKET MOTORS, INSTRUMENTATION, instru- 
mented rocket vehicles, ground support—any | 
part of a rocket system—can be developed and ‘“ I> »> Ja \ 
produced to your specifications, delivered on time , 

and within budget. CDC experience backlog 

eliminates costly experimentation and saves 

precious time. 

THE MARQUARDT CORPORATION strengthens CDC’s 

capability with additional management-engi- 

neering resources, facilities and financial COMBINED FACILITIES ut vilahly « Sieliaeal 
resources. Consolidation of the two corporations manufacturing techniques of both Corporations to give rocket 
forecasts a considerable expansion of CDC facil- stems built-in reliability and translate advanced pape pts t 
ities and capabilities during 1959. 
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AT YOUR SERVICE: the proven capable organiza- 

tion of Cooper Development Corporation. For an 

on-time, minimum-cost solution to any problem 

involving military or research rockets, contact: 

Contract Planning Manager, Cooper Develop- 
| ment Corporation, 2626 South Peck Road, 
| Monrovia, California. 





OMBINED FIELD-TEST RESOURCES 





» unequalled capability in final systen 
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7 Engineers and Scientists will find challenging career 
; y opportunities at CDC and at all Marquardt Divisions. 


X ae ri For details contact Marquardt’s Professional Person- 
yt nel Department, 16555 Saticoy St., Van Nuys, Calif. 














Mechta Telemetry, 
Instruments Detailed 


AVIATION WEEK, June 29, 1959 


Detailed diagram of Soviet Russia’s solar 
probe, Mechta, taken from a drawing in 
the Russian publication ““Tekhnika-Molo 
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dezhi,” shows instruments and telemetry 
equipment carried in the satellite itself and 


in the final stage of the launching rocket. 
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ASE HISTORIES 


Soe tee ead 
~ Two precision ball 
, one con- & 
= centric within the 5 
other, are periodi- 
cally rotated in 
alternating directions 
during operation— 
thus reducing ran- 
dom drift to 0.25 
degree per hour. 


Photo: courtesy Sperry Gyroscope Co. 


1200% Gain In Gyro Accuracy 
With I§&, Ball Bearings 


CUSTOMER PROBLEM: 

Get new, advanced gyro bearin 
the board” and into production. Gyro- 
we Company, in developing its new Rotorace 
(TM) gyro, designed a special bearing capable 
of “averaging out” error-producing effects of 
friction on sensitive gyro gimbals. Rew manu- 
facturing techniques would be required to 
achieve high degree of precision required by 
Sperry design. 


SOLUTION: 


N/D Engineering, when approached by Sperry, 
created special manufacturing Sechinleees for 
the high precision production of these unique 


design “off 


NR” 


piggy -back gimbal ball bearings. Used in the 
torace design, the bearings helped achieve 
reduction of the gyro’s random drift rate. The 
2 or 3 deg. per hour drift, recently considered 
very good, is now cut to as little as 0.25 deg. 
per hour, with still lower rates in sight. Another 
example of New Departure’s ability to meet 
exacting instrument bearing requirements 
throvgh broad engineering experience and pre- 
cision manufacturing techniques. 


For immediate engineering analysis of your 
current high precision instrument and miniature 
ball bearing blems, write New Departure, 
Department &6. 


EPARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING MOLLE L/KE A GALL 








Reliability Is Vital Space Flight Factor 


By Richard Sweeney 


San Diego—Manned space flight re- 
quires development of reliability as an 
entire new science, members of the 
American Rocket Society were told by 
Abe Silverstein, director of space flight 
development for National Aeronautics 
and Space Administration, at the semi- 
annual meeting here. 

Silverstein said one of the most urg- 
ent requirements is a basic understand- 
ing of the reliability problem. Many 
ramifications of reliability must be con- 
sidered, in ind-vidual components, sub- 
systems, entire systems, plus over-all 
total vehicle reliability, in terms of both 
operating characteristics and confidence 
factors, he said. 

Silverstein pointed out that a system 
like the Nova space vehicle, which 
would need approximately seven stages 
to get a man to the moon and back, 
would require a much higher order of 
reliability than that which is currently 
thought of as “acceptable.” 

Several approaches were urged by 
Silverstein based on reliability being 
considered as a new science itself. What 
is needed, he said, are statisticians, op- 
erations analysts and top engineering 
talents which would make best use of 
the information gained from both the 
statisticians and the analysts. 


Design for Reliability 

Required, according to Silverstein, is 
a design for reliability, in which sim- 
plicity is not necessarily the key ele- 
ment. Here, functional reliability of a 
high enough order to engender a 100% 
confidence factor, is required, Silver- 
stein indicated. As an illustration, he 
cited a system which would be required 
to achieve combustion stability in a 
rocket engine, including the required 
monitoring. 

Another approach urged by Silver 
stein was the development of ground 
test facilities and equipment which 
would be capable of testing systems for 
their total reliability. These facilities 
would need complete environmental 
simulation, including high accelera- 
tions, and low density atmosphere. 
Silverstein related these to the turbojet 
test facilities, such as were available at 
Lewis Flight Propulsion Research Cen- 
ter, which he formerly headed, where 
he said complete testing could be ac- 
complished under controlled conditions. 

Silverstein said it is his feeling that 
in manned space systems, the over-all 
design must emphasize reliability, even 
if other factors must suffer. 

Efforts to meet artificial deadlines, 
according to Silverstein, is a mistake. It 
is much better, he said, to completely 
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debug systems, then launch when the 
required reliability level has been 
reached, rather than try to meet such 
deadlines as astronomical proximity 
dates, or previously established and an- 
nounced dates for certain firings. 

In connection with this, Silverstein 
said that the delayed Venus probe and 
eccentric orbit satellite (AW Feb. 28, 
p. 26), will be rescheduled, but will 
bypass the best astronomical distance 
proximity situation. Instead, these pay- 
loads will be sent into deep space to 
garner as much specific information as 
the men are capable of obtaining. 

Silverstein said he believes NASA 
now is beyond such things as “time 
panics,” i.e., trying to make these 
artificial deadlines, rather now is tend- 
ing more toward sound and complete 
engineering and test of all elements in 
space systems, before sending them on 
their flights. 


Mercury Flight Date 

Silverstein stated that there is no 
definite single day scheduled for 
manned flight in the Mercury project. 
Rather, he added, the flight will be 
made when both the man and the vehi- 
cle are ready, and all conditions are as 
desired. He did not, however, deny that 
there is a particular desired or target 
date, which has been announced previ- 
ously. 

Silverstein acknowledged that at best 
the water recovery planned for the Mer- 
cury capsule is difficult. He indicated 
that the next step obviously will be to 
give the capsule enough lift (L/D-1:2), 
which would be sufficient to give the 
astronaut control to an extent which 
would enable him to select his landing 
area in general. Using a device with lift 
would enable the recovery to be ef 
fected over land mass area, rather than 
over the water. Silverstein pointed out 
that the L/D-1:2 would be sufficient to 
obtain the desired amount of control 
ability and lift, rather than the L/D of 
10 to 12, which is required of super- 
sonic vehicles. Using the values cited, 
Silverstein said the re-entry deceleration 
loads can be reduced, in addition to giv- 
ing the pilot considerably more control 
over where his vehicle will actually come 
to rest. 

The Mercury capsule is planned to 
make three circuits initially, with an ap- 
parent 90-min. period, at an altitude of 
100 to 150 mi. Silverstein said, how- 
ever, that the capsule might be allowed 
to go approximately 18 circuits, which 
would extend the time to somewhat 
over 24 hr., and provisions for the astro- 
naut have been made for at least this 
time period in the Mercury capsule. 

Follow-on to Mercury would most 


probably carry two men, in addition to 
having the desired amount of lift to 
obtain control. Silverstein said that a 
capsule shape for the two men and hav- 
ing the desired lift, is now under devel- 
opment at Ames Research Center of 
NASA. 

Among other space flight problems 
mentioned by Silverstein were the need 
to investigate payload deviation at sepa- 
ration from last-stage rockets. This has 
been noticed in several cases, he ac- 
knowledged, and perhaps may be due to 
“chuffing,” a phenomena of the final 
few gasps of burning which occurs with 
solid propellant rockets. 

Silverstein also said that the present 
probes are not optimized. Their gross 
weight to payload ratio of 1,000/1 can 
and will come down to ratios of 
50-100/1. Silverstein pointed out that 
the Scout vehicle (AW Feb. 2, p. 26) 
would provide satellite capability for ap- 
proximately $500,000 per shot, instead 
of the current four times this amount 
which is the price with other vehicles. 

Silverstein detailed capabilities of 
several current boosters such as the 
Thor-Delta, the Vega, Centaur, Saturn 
and Nova for which NASA has con- 
tracted. He added he is sure that high 
energy fuels will be a required part of 
later booster systems. Another aspect 
of these, he pointed out, is that velocity 
control in later stages is going to be re 
quired to effect soft landings on the 
moon, or moon landings and takeoffs 
for return to earth. 

Silverstein acknowledged that cur 
rently, the Soviet Union has consider- 
ably larger boosters than the U. S. and 
there is a definite need for the U. S. 
to catch up in this field. 


Deep Space Engine 

Silverstein said he feels that undoubt- 
edly the first application for a nuclear 
rocket would be a deep space engine, 
rather than a booster to lift the vehicle 
from earth. He also said that use of 
nuclear power for secondary electrical 
power for systems and equipment 
aboard space vehicles, will be achieved 
before the use of nuclear reaction for 
prime propulsion. 

Solid rockets, according to Silverstein, 
have not yet been given a role in the 
larger booster situation. However, he 
said these will be studied for future pos- 
sibilities. It is established, however, that 
the small rockets definitely have a place, 
as been established through past efforts, 
he said. 

Silverstein also said it is realized that 
the U.S. will need an equatorial launch 
site, or else will have to obtain vehicle 
control to change orbit, in order to ob- 
tain an equatorial orbit. 
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G.91 Conquers 


By David A. Anderton 


Rivolto Air Base, Italy—Five Fiat- 
G.91s are operating off a grass strip here 
in the final phase of trials with the Ital- 
ian air force. 

Eight pilots and 15 ground crew- 
men from the 103rd Light Tactical 
SMOKE POURS from the turbostarter exhaust of a Fiat G.91 as a monitoring specialist Fighter Group are living and operating 
(by wing pylon) records the time of start of another mission. under field conditions on the grassy 
sins margins of the base. They scramble as 
many as 10 sorties on one airplane dur- 
ing the flying day from dawn to dusk 
in a tough program designed to prove 
both the airplane and the concept of a 

special tactical unit to operate them. 

These trials—the third phase under 
the aegis of the Italian air force—are one 
of the last hurdles to be cleared by the 
little fighter before its acceptance by 
NATO. 

Final evaluation by NATO is sched- 
uled to start today by inspection teams 
of pilots and ground specialists from 
FIAT G.91 (above) lines up for takeoff from grass strip parallel to the main runway at — en eee ae 
Rivolto air base. Flat and fast, the G.91 (below) comes in over the end of the grass run- a 
way at about 130 kt. before touchdown. Plane has NATO camouflage and insignia on Pre-Series Aircraft 


tail. Unpainted metal panels on nose are armament installations from another plane. . 
Airplanes available for the trials are 


part of the original order placed with 

Fiat for 27 preproduction aircraft. As 

a result, many of these planes differ 

_— slightly in detail, and all are partially 

sly om hand-built. But in spite of Y a in- 

herent differences found in any prepro 

k duction series, there have been no major 

-~ ; delays in the program because of aircraft 
unavailability. 

Teething troubles with the Fiat G.91 

; : P - ‘ . have been so few that the statisticians 
at ronson fills in post-flight report while monitor checks time of landing and com- — Gcony ing the trials are skeptical of their 
A own figures. For example, the ratio of 
maintenance man-hours to flight time is 
only a fraction of the normal value the 
Italian air force has come to accept for 

its operational aircraft. 

Some fixes have been made by Fiat at 
its own expense; some more have been 
requested by the military. The rugged 
operating conditions on grass and hub- 
deep mud have taught maintenance 
people a lot they didn’t know about 
field work, and have pointed out defi- 
ciencies in vehicular design. There is 
also an unresolved bit of trouble with 
the installation of the Bristol Orpheus 
engine, which showed up as failures of 
the aluminum blades used on the first- 
stage of that high thrust, lightweight 
powerplant. But Bristol, Fiat and the 
Italian military have been cooperating 
in the correction, and there are signs 
that that trouble is now licked. Engines 
with steel blades replacing the first-stage 
aluminum ones have been cleared for 
150 hr. of military operations, a high 
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AERONAUTICAL ENGINEERING 
Mud in Grass Field Operational Trials 


figure for a relatively new engine. 

The air base at Rivolto has a concrete 
runway, hardstand and taxiways, sur- 
rounded by the high grass of the green 
plains of Veneto Province. Off the 
hardstand area at one end of the run- 
way is the operational base of the flight 
commanded by Capt. A. Calvi. 

Here are two camouflaged tents, a 
command post and control center, a 
dozen or so vehicles, five airplanes and 
23 pilots and technicians. Spotted every- 
where are observers from specialist teams 
monitoring and timing the operation, 
noting down every telephone call, every 
changed tire, every refueling operation, 
to establish a series of target times and 
routines for the future operations of the 
light fighter. 

Just as we pulled into the area, two 
pilots—Capt. Bianchi and _ Sergeant- 
Major Pittarello—had climbed into a 
pair of G.91s for the fourth mission of 
the day. Ten had been scheduled for 
the period between 0600 hr. and dusk, 
and the weather was overcast and rainy, 
meaning that the useful flying day 
would be shortened. 

Both pilots started their engines with- 
in a couple of minutes after getting into 
the cockpits. The hissing roar of the 
turbostarters was followed by the whin- 
ing crescendo of the Orpheus, and both 
airplanes barreled off the grass area, 
taxied across the hardstand and lined up 
at the end of the runway parallel to the 
concrete strip 





REFUELING TRUCK pours in fuel while oxygen and nitrogen bottles are recharged from 
small truck in foreground. Note hung-up drag chute on fuselage tail cone. 


, aes » 
Reconnaissance Mission ; 4 
Mission was reconnaissance; original oor - , » 


flights scheduled for the day had been 
armament testing of bombs and 5 in. 
HVAR rockets, but miserable weather 
over the target range had forced these : 
missions to be scrubbed and the recon- MANHANDLING the G.91 is the fastest and best way to move the light fighter on the 
naissance jobs substituted ground. Armament panel dolly and holding fixture is adjustable in height, helps make pos- 
Bianchi and Pittarello took off within sible complete changing of paired machine guns plus ammunition. 
seconds of each other, streaking down 3 
the runway, leaving behind a trailing 
plume of brown ez arth blasted loose by 
the Orpheus engines. Paired takeoffs 
have been made on the grass strip. But 
these missions were started with 
separate takeoffs and the few seconds 
delay between them was enough to let 
the strip be blown clear of dirt by the 
light crosswind. Both planes got off at 
normal gross weight in about 2,000 ft. 
Less than one hour later they were 
back, streaking over the field in a tight 
pair, then peeling off for the routine 
pattern. The G.9ls come in at about 
130 kt. in a fairly flat approach at a 
low angle of attack. Both pilots popped 
the brake chutes which are used on 
every landing for two reasons: first, to 
get statistical data on chute life, and 
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Over 27 years 


of design, development and 


manufacturing experience back 


7V +) mtd A OO) 4d Med AY 





AAE recovery equipment designed AAE system snares ejection capsule AAE pickup system for nose cone AAE system for in-air drone 
to solve re-entry problems. descending from space by parachute recovery from ocean surface recovery by helicopter. 
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AAE jet fighter runway barrier now AAE currently is conducting FAA-spon- AAE arrest of drone equipped with 
standard with U.S.A.F., U.S.N., R.C.AF. sored commercial! jet barrier test program. low-drag spring steel hook. 
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AAE air pickup equipment provided sched- AAE equipment permits air snatch of glider, AAE rescues grounded airmen with 
uled air mall pickup service to 110 cities. weight: 17,600 Ibs., tow plane speed: 140 knots. pickup by a speeding aircraft. 





All American Engineering Company specializes in the development of recovery devices 
for aircraft and aero-space applications, and the manufacture of lightweight, high- 
capacity winches with widespread applications in commercial and military aviation. 


ENGINEERING COMPANY 


RESEARCH + DESIGN - MANUFACTURE 
Box 1247, DuPont Airport « Wilmington 3, Delaware 





SPECIAL MOBILE UNIT for the armorers has air compressor on truck body for blowing 
guns clean, tows bomb load for two airplanes on low dollies. 


FIVE-INCH ROCKETS are carried on the special trailer pulled by an Eron truck, one of 


about a dozen attached to the flight. 


second, to prevent overheating the 
brakes, which were specifically designed 
to operate with the chute. 

Leaving the runway, the pilots nor 
mally release the drag chute on the taxi- 
way, and a jeep driver retrieves it. Bi 
anchi did this, but the chute on Pitta 
rellow’s G.91 hung up. The driver of 
the jeep gathered up the chute and 
handed it to the pilot, who taxied into 
the spotting area with the chute draped 
over the right-hand cockpit rail. 

On the ground, the G.91 handles like 
an Italian sports car, lightly and pre- 
cisely. The planes showed fine corner- 
ing characteristics, with wings remaining 
level for a high-speed turn into the 
stand. 

While the planes were taxiing in, re 
fueling trucks and servicing vehicles 
converged on the spotting area. So did 
the monitors, taking notes and stop- 
watching every phase of the arrival. 
Planes were refueled, nitrogen and oxy- 
gen supplies replenished, a new cart- 
ridge slapped into the turbostarter, a 
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little hydraulic oil added to top off the 
system, and the hatches were buttoned 
down. A new pair of pilots—Lt. Fran 
zoi and Sergeant Zambon—climbed into 
the cockpits, buckled in, and were off 
on the next mission of the day. 

Typical mission time is about 50 
min.; typical turnaround time is less 
than half that. 


Ground Operations 


Behind the fast turnaround time en- 
gineered into the design of the G.91 is 
the Italian experience and level of me- 
chanical skill. Their wartime mainte- 
nance operations taught them the hard 
way how to improvise parts and even 
basic materials; that knowledge has 
carried over into the present Italian air 
force. 

Mechanical ability of the ground 
specialists is first-class; observers from 
other air forces have -always been a 
mazed at the small number of me- 
chanics needed to maintain each air- 
plane, and at the low number of mainte- 


Missile-Air latches are in use on 
jet aircraft, missiles and electronic 
equipment under the most severe 
environmental conditions. They 
cannot fail understress or vibration. 
Fingertip opening or closing with- 
out tools greatly speeds servicing. 
Sensibly priced for any application, 
Many types to choose from or 
special design on request. 


Send for complete technical information to: 


1700 Rosecrans Boulevard, 
Manhattan Beach, California. 


Missile-Air 


A Division of United States 
Chemical Milling Corporation. 





SMALLER, LIGHTER 
SERVO MOTORS 


Bendix now producing 
16" diameter units 


Weighing a mere 0.94 ounces, the new Bendix size 5 servo 
motor is ideal for meeting the ever-increasing, space-saving 
demands of miniaturization. And, as with other Bendix servo 
motors and generators, large-scale precision manufacturing 
makes possible laboratory quality at volume prices. 

The new motors, with their center-tapped control windings, 
eliminate the need for coupling transformers and thus help 
solve packaging problems. Besides size 5, you can choose from 
sizes 8, 10, 11, 15, 20 and 28. Both corrosion-resistant and high- 
temperature models are available. Other features include: 
high-operating torque characteristics . . . availability of integral 
gear heads for frame sizes 8 and 10 in ratios from about 10:1 to 


6000:1 . . . and one-source engineering of complete “package’’. 


THE STEP THAT PAYS—Find out how we can meet your 


needs promptly, efficiently and economically. 


Eclipse-Pioneer Division “- acl” 
Teterboro, N, J. , 
District Offices: Burbank and Son Francisco, Collif.; 
Seattle, Wash.; Dayton, Ohio; and Washington, 
D. C. Export Soles Service: Bendix international 
Division, 205 E. 42nd St.. New York 17, N. Y. 


“FOR PRECISION 
COMPONENTS THAT DO 
THE JOB BETTER—TRY THE 


BENDIX , 
SUPERMARKET 


MAJ. CIARLINI holds a drawing of pro- 
posed insignia for the 103rd Group. Draw- 
ing shows David with sling; bow shows con 
nection of Group with Fifth Air Brigade, 
whose insignia is Diana the huntress. 


nance hours per flight hour right across 
the board. 

Early in the G.91 program it was 
decided that first-line maintenance had 
to stay with the airplanes. A series of 
special vehicles was planned and built 
to support the G.91 on the ground, and 
they now move with the planes into the 
field. 

Between sorties under combat con- 
ditions, these vehicles would disperse 
under nearby tree cover or other camou 
flage. Their speed and mobility over 
rough terrain would enable them to 
stay hidden until the planes were actu 
ally on the ground after a mission. The 
advantages of a mobile system like this 
are obvious. 

In addition to the heavy refueling 
truck and trailer, this flight had a crane 
truck, an armament truck with an air 
compressor on board, and about 10 
small Fron trucks, each with a special 
installation engineered to fit the truck 
frame. Examples: two of the trucks have 
ganged CO, bottles and serve as fire 
trucks. One of them has spare starter 
cartridges, drag chutes and some other 
gear. One carries the oxygen and nitro- 
gen supplies. In addition, there are a 
number of dollies for towing bombs, 
rockets and other armament, and a few 
special combined dollies and fixtures, 
such as the one used to handle the 
quick-release machine gun panels. Nor- 
mal replacement time of a machine gun 
bay complete with ammunition is about 
four minutes. 

This whole operation can strike its 
tents, pack up and move in something 
on the order of four or five hours. On 
arrival at the new site, the planes can 
be operational almost immediately, just 
as soon as the radio mast is erected and 
the controller gets in place. Tents and 
other amenities can come later. Speed 
of the convoy over the roads has not yet 
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TWO TENTS and a handful of vehicles make 


Tactical Fighter Group. 


been established, because the only such 
moves made so far have been over per- 
manent highways and long distances 
not representative of combat conditions. 
In the coming NATO trials, there will 
be an opportunity to pull out of an area 
and deploy to another. 

Operations from grass strips have 
imposed no special problems. No en- 
gines have been removed because of 
ingestion of stones, clods or even lumps 
of mud. Normally paired takeoffs are 
made with the planes abeam of each 
other, and the mud thrown out by either 
one does not impinge on or near the in- 
take. 

Also, thus far in the operational trials 
there has been no trouble with mud, 
even though the rains a few weeks ago 
reduced the Frosinone field to a quag- 
mire and dropped the G.91s hub-deep 
in the muck. Refueling trucks bogged 
down and couldn’t reach the planes; in 
contrast, the G.9Is were able to taxi 
through the mud to the trucks for 
fueling. 

Base for operations and maintenance 
during the coming NATO trials will be 
the field at Treviso, Saint Angelo. Two 
flights of five airplanes each will be 
based on grass fields at Campoformido 
and Maniago, and will be required to 
move completely to other areas during 
the trials. 

Support for this operation will be 
standard ground equipment, plus three 
Vertol helicopters and two Dornier Do- 
27s. One of the Vertol 21s will be oper- 
ated by the German luftwaffe, one by 
the Germany army, and the third will be 
the Vertol 44 demonstrator which will 
be flown by a company pilot. The two 
Dornier STOL aircraft will also be op- 
erated by the Germans. 

Basic idea behind all these trials is 
to prove the concept of the lightweight 
strike fighter and the value of deploy- 
ing it with a special unit. Under original 
SHAPE plans, these planes were to be 
used for ground support, operating from 
unimproved fields close behind battle 
lines, and striking at tactical targets in 
enemy territory over distances of 150 
mi, Reconnaissance missions were to 
be second function. At no time were 
they expected to provide interception 
or high cover. 

The direction of these trials orig- 


AVIATION WEEK, June 29, 1959 


the base for this flight of the 103rd Light 


inates at SHAPE headquarters. Now 
in charge of the third-phase trials for 
the Italian air force is Col. Carlo Ca- 
nella. 

Parallel to the operational work with 
the airplanes, studies of its integration 
into the NATO air arm are being made 
by a group under USAF Col. William 
C. Lindley, Jr., deputy chief of staff 
for plans and operation for the Fifth 
Allied Tactical Air Force. Lindley’s 
job includes determination of the best 
combat use and potential of the G.91 
and selection of targets for the groups 
which will eventually use the plane. 

Plans for operational status of the 
G.91 groups are not final yet, and will 
be determined eventually by many fac- 
tors, including the NATO trials and 
Lindley’s studies, It is not now known, 
for example, whether the G.91 will be 
integrated into an existing organiza- 
tional structure, such as one of the 
Air Brigades of the Italian 56th Tac- 
tical Air Force, or whether it will stay 
as a special group operating G.91s only. 


Special Group Concept 


Even though this concept of a spe- 
cial group exists for the trials, there 
was nothing special about the unit 
chosen for phasing in the G.91. The 
Italians wanted to do the job the way 
they might have to in wartime; there 
would be no “elite” corps of military 
test pilots to wet-nurse the plane. 

Choice of unit fell on the Fifth Air 
Brigade, one of the four units of the 
56th TAF, which is in turn attached 
to the combined Italian-American Fifth 
Allied Tactical Air Force. The 103rd 
Squadron, then equipped with Repub- 
lic F-84F fighter-bombers, was drawn 
out of the brigade and deployed to the 
base at Practica di Mare, a few miles 
south of Rome. The unit, commanded 
by Maj. G. Ciarlini, was renamed the 
103rd Gruppo Caccia Tattico Leggero, 
which translates as Light Tactical 
Fighter Group. 

Pilots and technicians of the 103rd 
were typically a cross-section of -the 
Italian air force. Training on the 
ground started just a year ago, and the 
G.91s came into the squadron by Feb. | 
this year. On May 8, the unit was 
moved from Practica di Mare to the 
airfield at Treviso-Saint Angelo 





P.S. and don’t forget these 
other quality products at the 


BENDIX 
“SUPERMARKET” 


With our greater variety and 
greater volume of the precision 
components listed below, we 
have become the “supermarket” 
of the industry. We feature fast 
delivery and mass-production 
economy —plus the highest pre- 
cision quality. 


400-CYCLE SYNCHROS 
(Frame sizes: 8, 10, 11, 15, 22) 
Control Transformers 
Differentials « Receivers 
Resolvers « Transmitters 


GYROS 
Directional, Free, Rate, Roll 
and Vertical Gyro Transmitters 
¢ Stable Platforms 


MOTORS AND GENERATORS 


PACKAGED COMPONENTS 
Analog-Digital Converters + 
Azimuth Counters « Cam Com- 
pensators « Clutched Synchros « 
Dual-Speed Synchros « External 
Slip-Ring Synchros « Follow-Up 
Mechanisms « Miniature Dif- 
ferential Gear Assemblies + 
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RADAR DEVICES 
Airborne Radar Antennae « 
Ground Antenna Pedestals 
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“Supermarket”. Try us, 
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Max Holste Type 153, forerunner of the company’s highly successful Broussard, is being operated by Turbomecca as a testbed for the 
Astazou turboprop powerplant. The engine is rated at 454 eshp. and drives a Ratier propeller. Fuel consumption is 278 Ib./hr. 


Paris Show Stresses Turbine, Rocket Developments 


g 


Paris—“All I know is that the fan’s the 
thing this year,” said a bewildered techni 
cian after long sessions on the stands of 
competing powerplant manufacturers at this 
23rd International Aeronautical Salon. 

With the accent on the next generation 
of engines for transport designs, it was no 
wonder he was somewhat confused. Bristol 
Siddeley, General Electric, Pratt & Whitney 
and Rolls-Royce all prominently displayed 
their latest versions of the bypass or ducted 
fan or turbofan (forward or aft) engine. 

Each company had persuasive arguments 
in favor of its own type, and was perfectly 
willing to talk about it until the listener 
could take no more. 

If he went searching out powerplants, 
there were enough of all types. The widest 
range yet shown was there; engines from 
small piston powerplants destined for light 
aircraft right up to sophisticated turbojet 
engines bearing enormous afterburners and 
intended for flight at Mach 2 

More exotic rocket and ramjet engines 
were demonstrated by British, United States, 
French and Swedish manufacturers. Tiny 
turboshaft units, built by Turbomeca of 
France, were aimed at the ever-increasing 
market in business, sport and touring planes 
on the European continent. 

Solid-propellant rockets, their strange 
star-shaped charges making abstract designs, 
were also displayed. 


Turbomeca Bastan turboprop engine is now certificated for 798 eshp. and is aimed at design 
figure of 1,150 eshp. Engine will power Dassault’s Communaute and Spirale, Max Holste 
Super Broussard, Morane Saulnier’s Epervier and Sud’s Voltigeur and Diplomate. 
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Central body of RR-2 ramjet engine developed by Svenska Flygmotor of 
Sweden shows layout of engine interior. Note double-shock inlet diffuser 
system, turbopump unit buried in nose spike, and fuel injectors at down- 
stream end. 


Bristol Siddeley exhibited cutaway of Black Knight test 
vehicle four-chamber rocket engine. Barrels are gimbaled for 


. control of the vehicle. Basic design of the engine was devel- 
VR3 liquid-propellant rocket motor was developed by Svenska Flygmotor. oped by Royal Aircraft Establishment rocket engineers at 


Thrust rating is 5,700 Ib. at 19,000 ft., available in increments from 40% Wescott, and production was awarded to Armstrong Siddeley 
to 100%. Fuel is kerosene, and oxidizer is 85% hydrogen peroxide. Motors before merger with Bristol. 


Cascade reverser on Rolls-Royce Conway (left) is covered by retractable plate during normal operations. Silencer lobes are visible. SEPR 841 
rocket package (right) is intended as auxiliary powerplant for Dassault Mirage 3. Hispano-Suiza is producer. 
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SAUNDERS-ROE SR-N1 Hovercraft prototype has ducted fan in center for lift, twin propulsion ducts along sides. 


Prototype Hovercraft Tested on Water 


By John Tunstall 


London—Saunders-Ree, Ltd.,_ ulti- 
mately hopes to build a_ 10,000-ton, 
120-kt. version of its Hovercraft ground- 
effect vehicle. 

The SR-N1_ prototype Hovercraft 
recently completed five hours of free 
hovering flight and made its first over- 
water hover trials. In the sea trials the 


LEFT STICK controls the elevons in Hovercraft’s propulsion ducts. Yaw fins in the same 
ducts are actuated by the rudder bars. The right stick moves forward or backward to givg 


vehicle’s air curtain generated a spray 
which completely enveloped the craft. 

Use of a peripheral jet air momentum 
curtain to seal the supporting air cush- 
ion fundamentally distinguishes the 
Hovercraft from other known ground- 
effect vehicles including the Avro Air- 
craft, Ltd., project in Canada (AW 
May 18, p. 23), inventor C. S. Cock- 
erell told Aviation WEEK 


directional propulsion thrust. Engine output is controlled by twisting the grip. 
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Because of this feature, which uses 
some of the principles of the jet flap, 
maintenance of the air cushion is much 
more economical, Cockerell said. 

The SR-N1 is 30 ft. long x 24 ft. 
wide and weighs 34 tons. The air cur- 
tain is generated by a_ vertically 
mounted, four-bladed ducted fan pow 
ered by a 435-hp. Alvis piston engine. 
[win propulsion ducts fed from the 
fan will give the prototype a speed 
of 30 kt. at a height of 15 in. A slightly 
enlarged version. is planned as a hover 
car-application for use as a communica 
tion and supply vehicle in remote areas 
of the Commonwealth. It could oper- 
ate cross-country with unmetalled track- 
ways and with ramps to help transition 
across river banks. 

Applications exceeding 40 tons gross 
weight, the company says, could offer 
the same seat cost per passenger mile 
as convéntional land and sea Craft. 
Horsepower of the craft is expected to 
fall from 130 hp. to 70 hp./ ton: as-size 
increases. 

All known developments of ground 
effect vehicles are based, Cockerell be- 
lieves, on the principle of the air bear- 
ing in which an air flow, forced through 
restricted passages, develops a_pres- 
sure differential which is used to sus- 
tain a support film or pad. In the 
Cockereil design the air cushion form 
ing the bearing pad is not part of an air 
circuit, but is simply a pressurized air 
pocket trapped below the craft. by thie 
air curtain-which.acts as a flexible pres- 
surized seal by virtue of its momen- 
tum. 

The ability of the jet curtain to 
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Next Stop=-Le Bourget=-6 Hrs., 4 Min. 


Pan American Jet Clipper 
Record Flight Sparked with AC Igniters 


PAN A 


On December 11, 1958, one hundred passengers aboard a Pan American Jet Clipper were shown 
that Paris is now less than an over-night hop from New York. This record-breaking feat was accom- 
plished with the Boeing 707 . . . powered by four Pratt and Whitney jet engines... sparked by AC Jet 
Igniters. Pan American specifications are based on more than speed. Pan American also insists on 
product performance and reliability. AC has a reputation for performance and reliability . .. a 
reputation based on a long series of pioneering firsts in the field of aircraft spark plugs . . . and a full 


15 years of experience in the jet ignition field. That's why Pan American has confidence in AC— 


AC SPARK PLUG && THE ELECTRONICS DIVISION OF GENERAL MOTORS 


DISTRIBUTED BY 
Airwork Corporation * Pacific Airmotive Corporation 
Southwest Airmotive Company * Standard Aero Engine Lid. 
Van Dusen Aircraft Supplies, Inc. 





Aircroft 


Core 


starts with 


JET 
IGNITERS 





...NEWS IS HAPPENING AT NORTHROP & 


Demonstrating the platform of Lins — new, Lightweight 
Inertial Navigation System —is Dr. William F. Ballhaus, 
Vice President and General Manager of Nortronics. 





NORTRONICS REVEALS LINS... 
COMPLETE PRECISION INERTIAL NAVIGATION SYSTEM! 


A recent demonstration at Nortronics’ Guid- 
ance Symposium revealed the most advanced 
precision inertial guidance system ever as- 
sembled. Lins—Lightweight Inertial Naviga- 
tion System — includes platform, platform 
electronics, environmental control and com- 
puter. Total system weight: slightly in excess 
of 100 pounds. Equipment volume: less 
than three cubic feet. 

Actual working hardware, Lins is a complete, 
precision system for automatic navigation 
applications to advanced aircraft, drones, 


missiles, and space vehicles. It is ready now 
— the latest result of Nortronics’ more than 
twelve years of creative research and pro- 
duction in the field of automatic guidance 
and navigation systems. 


If you have the need to know more—contact 
Nortronics today, regarding Lins for your 
own system requirement. Nortronics’ experi- 
ence offers unique and proven capabilities 
in tailoring the design, development and 
production of complete and integrated guid- 
ance systems to your requirements. 


NORTRONICS 


HAWTHORNE, CALIFORNIA 
A Division of Northrop Corporation 
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PROTOTYPE vehicle hovers at slightly less than its designed height of 15 in. on pressurized air pocket trapped by air curtain. 


withstand the pressure differential cre 
ited by the pad pressure across it de 
pends on the velocity, mass, and initial 
injection angle of the peripheral jet 
curtain 

According to the basic principle, the 
ir in the curtain which is initially di 
rected inward and slightly downward, 
is deflected outward by pressure in the 
pad. It then approaches the ground 
isymptotically and escapes. Total 
change of momentum per unit length 
f the peripheral curtain of the jet 
is equal to the pressure in the pad 
times its depth. ‘Theoretically all the 
losses in the svstem are due to the 
urtain air which escapes. No air es 
Ipes from the cushion 

Because the change in momentum 
s mainly due to the deflection imposed 
m the jet, the maximum cushion pres- 
sure is achieved when this angle is a 
maximum. This fact also bestows an 
inherent stability characteristic. As the 
jet curtain is initially inclined, the di 
rect contribution to the lift due to its 
vertical component is only slight. 


Two Peripheral Curtains 


In the current design two peripheral 
urtains are used, three feet apart, and, 
ccordingly, compartmentalize the 
cushion. The outer pad is maintained 
it 10 Ib. per square foot and the in- 
ner one at 17 Ib. per square foot. 

Company engineers decline to reveal 
the reasons for splitting the air curtain 
but the main reason appears to be as- 
ociated with energy considerations tm 
the jet. As change of momentum of 
the curtain is a function of jet velocity 

well as angular direction change, 
ind as the thickness of the jet cannot 
be increased indefinitely, two relatively 
low velocity jet curtains with smaller 
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BOTH PROPULSION DUCTS have clevons and yaw fins in the outlets at both ends. 


elevons move differentially for lateral control and in phase for pitch control. 


The 


PERIPHERAL slot directs air curtain inward and slightly downward. This acts as a flexible 


pressurized seal which traps a pressurized air bearing pad beneath the vehicle. 
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SPRAY envelops Hovercraft during first water trials. Hovercraft of the same weight as the 
Queen Mary (in background) is technically feasible, according to Saunders-Roe. The vehicle 
is expected to ride waves well due to its own natural wave response traits. 


TWIN propulsion ducts fed from the fan will give prototype Hovercraft a speed of 30 kt. at 
height of 15 in. Front propulsion valve (left) is being closed as the prototype vehicle moves 
forward. View into propulsion duct (right) shows rear gate valve near duct center partly 
opened to admit propulsion air rearward through louvered porting. 


FREE FLIGHT MODEL of the Hovercraft has an electric fan motor to provide lift. Propul- 
sion is provided by a small propeller driven by a 1.75 cc. compression engine (right). Before 
connecting motor and to conserve batteries, fan is prespun by a helical screw driver. 
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pressure differentials across them would 
appear to minimize the compressibility 
losses associated with a single high ve- 
locity jet curtain. 
Compartmentalization of the air 
cushion could also be usefully employed 
to compensate for asymmetrical load- 
ing, and might well prove useful when 
traversing sharply undulating ground. 


Control System 


Control system of the prototype is 
not likely to be retained in later craft. 
It uses air tapped from the lift fan in 
twin propulsion ducts. Elevons in the 
duct outlets are moved differentially 
through a stick for lateral control and 
moved in phase for pitch control. 
These surfaces are repeated at the for- 
ward end of each duct for control when 
the vehicle moves rearward. Yaw 
control is obtained by vertical surfaces 
in the duct outlet operated by foot 
pedals. Engine output power and di- 
rectional thrust are obtained by back- 
ward and forward motion of a second 
pilot-operated lever. 

The design is inherently stable as 
any increase in height leads to a cor- 
responding decrease in pressure and a 
decrease in height is followed by an 
increase in cushion pressure. Tests of 
a one-sixth full-scale model shown in 
a film demonstrated the ability of the 
model to ride wave systems well due 
entirely to its own natural wave re- 
sponse characteristics (AW April 27, p. 
32). 

With relatively short, steep wave sys- 
tems (60 ft. pitch, 2 ft. amplitude) the 
craft tended to dip its nose occasionally 
when cruising at 30 kt. With manual 
control, Cockerell said, this undesirable 
effect could be minimized. In any 
event there appeared to be no insuper- 
able problems in the development of 
an autopilot system. All developed 
versions of the SR-N1 will use either’ 
a conventional propeller or ducted fans 
to provide horizontal thrust. 


Model Tests 


Water tank tests and free flight tests 
have been carried out with two models, 
one-sixth and one-eighth full size. Both 
are dynamically similar with respect to 
weight and inertia factors and are geo- 
metrically similar, with exception of pro- 
pulsion details of larger model. 

The smaller model used for the tank 
tests weighs 35 Ib. and has its lift 
fan driven by a | hp. gasoline engine 
which also provides the air for its twin 
propulsion ducts. The free-flight model 
has an electric fan motor of about the 
same horsepower driven by dry batter 
ies giving about one-minute endurance 
Propulsion of this craft is provided by 
1 small propeller driven by a 1.75 cc 
compression engine. To conserve the 
batteries the fan is prespun by a helical 
screw driver. 


AVIATION WEEK, June 29, 1959 





THESE MEN DO ALMOST NOTHING BUT THINK 


Unique new group helps Westinghouse anticipate 
and plan for future military needs 


It’s harder than ever to stay out front in defense. 

Weapons systems are now fantastically complex. 
New innovations—like thermoelectricity and mole- 
cular electronics—threaten to make key subsystems 
obsolete overnight. New developments may sud- 
denly reduce the tactical usefulness of a U. S. 
weapons system. 

estinghouse, like many other firms, has been 
concerned about how to meet this problem—and how 
to organize its many R&D and manufacturing oper- 
ations to more effectively support America’s increas- 
ingly complex defense needs. It seemed that the 
organization which had worked fine in the past simply 
wasn’t adequate for anticipated future demands. 

So things were completely reorganized in February, 
1958. A new Defense Products Group was estab- 
lished, centralizing control of all defense-oriented 
activities within the company. 


But a most interesting—and promising—part of 
this new organization, the new Westinghouse Ad- 
vanced Systems Planning Group (now commonly 
called WASP), wasn’t announced publicly until 
August. 

his was a significant development. Since tech- 
nology is moving faster than ever before, there’s a 
real need to effectively anticipate what will be needed 
in 5 or 10 years. If this can be done, longer-lived 
defense systems can be developed more quickly and 
substantial sums can be saved. WASP should be able 
to provide the advance thinking needed by Westing- 
house to meet this need. 

Staffed with hand-picked engineers and scientists— 
specialists in electronics, outer space, atomic power, 
ASW, operations research, etc.—and headed by Allan 
Chilton (top center photo above), WASP operates on 
a unique hhevan: to concern itself primarily with 


CONTINUED 











“The idea is sound, but how can we keep it 
from burning up? Present insulations won't 
work. How about ablative heat sinks? No— 
they won't work either in this case.” 


complete advanced weapons systems, to deal with 
the “‘whole’’ instead of “‘parts’’. 

This is not just a “‘blue-sky thinking”’ assignment. 
Westinghouse believes future defense needs will be 
so complex that only a full-time team of specialists— 
like WASP—will be capable of the kind of conceptual 
planning and guidance needed. 

There’s another reason why defense planners will 
be interested in WASP. This new group gives them a 
single point of contact within one of America’s 
largest and most versatile industrial firms to which 
they can take immediate and long-range defense 
problems. No longer will it be necessary for someone 
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“,..30n, it circles the earth at 18,000 TOP ENGINEER AT WASP, 
miles an hour.” Space consultant, K. Rein Kroon joined Westinghouse 
Satyendra, a Ph.D. from India, keeps in 1931. Among other accom- 
MATCHING NAVAL REQUIREMENTS with Westinghouse WASP and other company scientists plishments, he headed the en- 


capabilities, Leonard Dow, a professional career specialist in abreast of space needs. He is an author- gineering group responsible for 
naval strategy, tactics, and weapons systems, is associating ity in mission, trajectory, and communi- __ the design of the first American 
advanced technology to future naval systems. cation concepts. turbojet engine for aircraft. 
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xa 
“What's the best way to destroy an enemy reconnaissance satellite? 
Attack it from earth? Or from another satellite? How would we go 
about either method?” 


to try to guess which Westinghouse division is best 
equipped to tackle a given job. 

This is a bigger advantage than might be apparent. 
A newly-published capabilities chart*, for example, 
lists 29 different Westinghouse facilities and, for each, 
indicates specific study, design, or manufacturing 
capabilities in 33 different areas (infra-red, rocket 
powerplants, torpedoes, missile base equipment, etc.). 
‘This same chart lists 16 Westinghouse facilities which 
can handle system analysis and 7 capable of complete 
system management. 

* Available to qualified individuals and firms upon 
request. 


MAN ON THE MOVE, Bill Robinson has his sights on tomorrow's 
systems and provides guidance for WASP in planning for future 
Department of Defense needs. 


\ ' 7 7 
“Could we deflect enemy ICBM's by sending them false signals at the Cc S C i ngh ou S 


time of launching? If so, could this be done from distant transmitters? 
Could this be done automatically from remote un-manned stations?” 
DEFENSE PRODUCTS 
1000 CONNECTICUT AVE., NW, WASHINGTON 6, D.C. 


you CAN BE SURE... 1F 17s Westinghouse 














A new family of 
honeycomb core materials for 
high temperature structures 
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TEMPERATURE — DEGREES F. 


Shown above is Graph 5 from Brochure “E”—“Hon- 
eycomb Sandwich Design” recently released by Hex- 
cel. The mechanical properties evidenced by three 
new types of heat resistant, reinforced plastic 
honeycomb (Hexcel HRP, HRL and XHRS cores) 
offer to the designer of high temperature structures 


an entirely new family of materials based on a 


new design approach. 


New Cores Tailored to Need — For the 
first time glass fabric-plastic honeycomb 
core materials, with all of their inherent 
advantages, can be tailor-made to suit 
specific environmental as well as struc- 
tural requirements. These new Hexcel 
honeycomb cores provide optimum re- 
inforcement over a wide range of densi- 
ties plus an improvement in mechanical 
properties up to 100% over CTL types 
now in volume use. 

High Thermal Insulation—The choice be- 


tween HRP, HRL or XHRS types and 
between glass fabric or asbestos rein- 


of 
seeee. — ~~ 
- 


. 
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forcement depends entirely upon the 
particular requirements of the struc- 
ture. All provide good thermal insula- 
tion. This is especially advantageous 


where it is desired to prevent heat soak- 
ing through to structural elements or 
fuel cells. 


Detailed Information Available—A Hex- 
cel Technical Service Bulletin covering 
in detail the evaluation of these new 
products is available. Please request 
TSB-101. Address requests to Hexcel 
Executive offices, Dept. +6. 


The development by Hexcel of HRP, 
HRL and XHRS reinforced plastic 
honeycombs is another pioneering ad- 
vance by the industry’s only multiple 
source—in production quantities—for 
all types of stainless, aluminum and re- 
inforced plastic core materials. 


Be x C EL proowcrs ine. 


World leader in honeycomb 


Executive Offices: 2332 Fourth Street, Berkeley 10, Calif. 

Piants: Oakland and Berkeley, Calif.; Havre de Grace, Ma. 

Sales Offices: Long isiand City, N.Y.; Fort Worth, Texas; 
Inglewood, Calif. 
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Seorch object distance at nearest point 


SCAN COVERAGE of search-rescue satellite, shown in percentage (left) of total earth’s surface covered in one revolution as function of 
satellite altitude. Orbit time for three satellites is shown. Errors in determining position of search object for satellite at 500-mi. alti- 
tude are shown (right) both along direction of satellite flight path and at right angles (abeam) to flight path. 


NASA Considers Search-Rescue Satellite 


By Philip J. Klass 


Washington—A search-rescue satellite 
which can locate and quickly report 
the position of downed aircraft, flight 
personnel, ships in distress or space 
probe payloads that miss their intended 
impact area is under active considera- 
tion by the National Aeronautics and 
Space Administration. 

Such a search-rescue satellite could 
pinpoint the location of a missing vehi- 
cle, person or payload to within a mile 
or two, providing the downed object 
was equipped with a tiny, low-power 
radio transmitter, according to Space 
Electronics Corp., which has proposed 
the idea to NASA and to the Advanced 
Research Projects Agency. 

The search-rescue satellite would be 
equipped with a small radio receiver, 
transmitter, and tape recorder. <ir- 
craft, flight personnel, ships and space 
capsules would each be outfitted with 
2 miniature emergency transmitter. 
The device would transmit a continu- 
ous-wave signal and be capable of main- 
taining its carrier frequency constant 
to one part in 100 million for short 
periods of time, in the order of a few 
minutes. 

When the satellite comes within 
range of an emergency transmitter (sev- 
eral thousand miles, depending upon 
satellite altitude), the signal would be 
recorded in the satellite tape recorder. 
When the satellite subsequently passes 
near an earth rescue station, data 
would be radioed and the station could 
then compute the search object's loca- 
tion. 

The proposed search-rescue satellite 
measures the doppler shift m frequency 
of the radio signal received from the 
emergency transmitter which occurs 
because of the motion of the satellite 
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relative to the search object. The mag- 
nitude of this doppler shift is directly 
proportional to the relative velocity 
between the two—the rate-of-change of 
distance—and reaches a maximum at the 
instant when the distance between the 
satellite and emergency transmitter is a 
minimum. 


How System Works 


The rate at which the magnitude of 
doppler shift varies with time is a direct 
function of the distance between the 
emergency transmitter and the satel- 
lite at the instant of the nearest ap- 
proach. For example, if the satellite's 
orbit brings it directly over the emer- 
gency transmitter, the magnitude of 


the doppler shift will change more rap- 
idly than if the emergency transmitter 
is five miles on either side of the satel- 
lite’s path at the instant of nearest ap- 
proach. Similarly, the rate of change 
of doppler shift will vary more rapid), 
when the emergency transmitter is 5 
mi. abeam of the satellite’s path than if 
it is 10 mi. abeam at the instant of 
nearest approach. 

If the instant in time when the dop- 
pler shift is a maximum and the rate 
at which the doppler shift varies can be 
determined, it is possible to determine 
the emergency transmitter position, as 
suming that the precise position os 
the satellite at any instant is known 
from satellite tracking/orbit computa 


SEARCH-RESCUE satellite proposed by Space Electronics Corp. records signal from tiny 
emergency transmitter carried by downed flyer, aircraft or space capsule and subsequently 
relays data to rescue station where it is used to calculate position of search object. 
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the world’ 
longest 
screwdriver 


MOVES JET FUEL TRIMMING 
TO COCKPIT 


Now only 1 man—instead of 3—trims fuel controls 
of all jet engines... faster... with greater accuracy... 
without hazard ...all by remote control! 


Eliminates exposure to dangerous noise and heat 


when trimming at the engine. 


EXCLUSIVE LEAR REMOTE CONTROL JET ENGINE FUEL TRIMMER eae 





HOW IT WORKS 


In a matter of seconds, a servo- 
adapter combination is clamped 
directly to the fuel control on the 
engine to be adjusted. This servo- 
adapter is attached to a remote 
controller (usually in the cockpit) 
by means of an electrical cable. 
Thus one man can make all 

idle, military power and water 
injection adjustments. 


LEAR 


ELECTROMECHANICAL DIVISION 
Specializing in actuating components 
and control systems — electro- 
mechanical, hydraulic, pneumatic . 
110 lonia Ave. N. W. 

Grand Rapids 2, Mich. 
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from point of maximum rate-of-change of 
signal frequency and its variation with time. 
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tion facilities. The technique does 
have an ambiguity in that it is not 
possible to determine whether the 
emergency transmitter is to the left or 
to the right of the satellite’s path. If 
the satellite were attitude-stabilized, 
directional antennas might be employed 
to resolve this ambiguity. 

To make these measurements and 
determinations, Space Electronics Corp. 
proposes to equip the satellite with a 
stable crystal oscillator plus another 
oscillator which is phase-locked to the 
satellite’s very narrow-band receiver. 
By heterodyning these two oscillators, a 
beat frequency is obtained which varies 
in direct proportion to the doppler- 
frequency variation of the signal re- 
ceived from the emergency earth trans- 
mitter 


Tape Recorder 


This signal will be recorded on a 
small tape recorder aboard the satel 
lite. The stable crystal oscillator will 
provide a time base reference which is 
recorded on tape to subsequently estab- 
lish the exact instant when the satel- 
lite was at the closest distance to the 
emergency transmitter. 

When the satellite subsequentl; 
comes within radio range of an earth 
rescue station, it will be interrogated 
by the station and will transmit the data 
it has previously stored on tape. The 
rescue station can then quickly compute 
the position of the emergency earth 
transmitter and notify rescue aircraft 
or ships of its location. 

The amount of the earth’s surface 
that can be scanned by the search-res- 
cue satellite in a single revolution de- 
pends upon its orbital altitude. For 
example, a 300-mi.-high satellite could 
scan 35% of the earth’s surface in about 
95 min. A satellite at 1,250-mi. altitude 
can scan approximately 65% of the 
earth’s surface in 128 min., according 
to Space Electronics Corp. calcula- 
tions. 

If the satellite were placed in a 300- 
mi. equatorial orbit, for example, it 
could scan all of the area between 21.5 
deg. north and south latitudes in a 
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single 95-min. orbit. A 1,250-mi-alti- 
tude satellite could cover the entire area 
from approximately 40.3 deg. north to 
40.3 deg. south latitude. 

Accuracy to which the search object 
can be located depends largely upon the 
short-term stability of the crystal oscil- 
lator in the satellite and in the emer- 
gency transmitter, as well as on the 
geometry of the problem. 

A preliminary accuracy analysis, 
based on simplifying assumptions such 
as a circular orbit, spherical non-rotat- 
ing earth, for a satellite at 800-mi. alti- 
tude indicates errors of the order of 
one mile for most situations. For ex- 
ample, if the search object is 1,000 mi. 
on either side of the satellite’s orbital 
path, the error in determining its down- 
range position (measured along satel- 
lite path) would be approximately 4 mi. 
Estimated error in determining the 
search object’s position abeam of the 
satellite’s path also would be about 
4 mi., Space Electronics Corp. esti- 
mates. 

Power required for the search-rescue 
satellite would be quite modest be- 
cause the recorder operates only when 
a distress signal is received and when it 
has data to transmit to a rescue station. 

The company points out that the 
search-rescue capability can be built into 
satellites designed for other primary 
functions to perform, such as communi- 
cations or navigation. 

Techniques required for a search 
rescue satellite are well within the exist 
ing state of development, the company 
says, which will permit speedy construc- 
tion of feasibility models. The com- 
pany suggests the technique could be 
evaluated by placing satellite equipment 
in a jet airplane, and the emergency 
transmitter on the ground. Present 
company thinking is that a frequency of 
about 200 me. should be suitable for 
the emergency transmitter. 

Space Electronics Corp., formed 
about a year ago by former Space Tech- 
nology Laboratory scientists, also is ex- 
ploring the feasibility of using sub- 
surface electromagnetic waves, or earth 
currents, for military communications 
(AW May IS, p. 26). The company is 
a subsidiary of Pacific Automation 
Products, Inc., Glendale, Calif 


Nuclear Device Blasts 
Damage Rabbit Retinas 


Washington—T'wo high altitude nu- 
clear explosions—designated ‘Teak and 
Orange—caused retinal damage to rab- 
bits placed up to 300 naut. mi. away 
and seriously disrupted communications 
at distances up to 1,500 mi., Atomic 
Energy Commission reported 

The nuclear devices were exploded at 
200,000 ft. (Teak) and 100,000 ft. 
(Orange) over Johnston Island, a coral 
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RUNING 


QUICK DISCONNECT 
COUPLERS 


Self-Sealing or Open Flow 
Aluminum «Steel « Stainless 
e %" to 2” capacities 
e Simple, rugged and depend- 
able locking mechanism. 
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Have sidearms, will travel 


When SAC slings a pair of GAM-77 Hound Dog air-to-ground 
missiles under the wings of the new B-52G bomber, it has what 
amounts to a brand-new manned weapon system. 


For the Hound Dog’s jet engine drives it at supersonic 
speed to a target hundreds of miles away, Its self-contained 
inertial autonayigator, set before launch by the B-52’s crew, 
can’t be jammed, can’t be decoyed. 
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The GAM-77 Hound Dog program got underway in August, 
1957: The missile is already in its flight test phase. Thanks 
to accelerated development, it will be deployed by 1960.. 


SAC’s and ARDC’'s “blue-suit” integration programs further 
speed the Hound Dog's operational status. As every other 
test missile comes off the production line, half the crew 
assigned to it is from the Air Force.’ 


The Missile Division of North American Aviation is weapon 
system contractor for the GAM-77 Hound Dog. 
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atoll located about 700 mi. southwest of 
Honolulu, Hawaii. Aviation WEEK 
previously reported that the megaton- 
size shots produced a 100-fold increase 
in ionization of the upper atmosphere 
at a range of 1,500 mi. from ground 
zero (AW May 18, p. 94). 

Biomedical projects conducted during 
the shots showed that very high altitude 
nuclear explosion can be “particularly 
damaging to the eye” because of the 
rapid rate at which the power pulse de- 
livers thermal energy, and the relatively 
low atmospheric attenuation encount- 
ered, AEC said. 

Burn lesions on the rabbits, scientists 
said, were about 2 mm. in diameter at 
about 40 mi. distance, decreasing to 
0.5 mm. at 300 naut. mi. 

However, intensity of thermal radia- 
tion at ground level was insufficient to 
produce first degree burns in human 
beings, according to the AEC. Radia- 
tion was measured at the firing point. 

In testing effects of the detonations 
on radio and radar transmissions, scien- 
tists found that the explosions so dis- 
turbed the upper atmosphere that some 
radio waves were absorbed or scattered. 
Measurements were obtained from rio- 
meters (relative ionospheric capacity 
meters). The instruments recorded seri- 
ous absorption at Johnston Island hours 
after Teak was fired. 

During Teak, operators working simi- 
lar frequencies experienced markedly 
different degrees of blackout and some 
channels were operable at all times. 

After the Orange detonation, the 
scientists noted, major ionospheric ef- 
fects were delayed until after sunrise, 
when apparently the sun’s radiation 
caused photo-dissociation of the remain- 
ing negative ions. This created a great 
increase in ionization and absorption of 
the lower layers of the ionosphere. 

Blast measurements made by pressure 
valves at the earth’s surface at Johnston 
Island showed that waves were insufh- 
cient to cause structural damage or 
break window panes. Both devices were 
carried aloft by Redstone missiles. 


Fairchild to Test 


Anti-Collision Device 


Fairchild Astrionics Division is pre- 
paring to flight-test its anti-collision de- 
vice, called PADAR (Passive Detection 
and Ranging), for the Federal Aviation 
Agency and the Air Force under a 
$28,000 contract. 

The PADAR system requires the co- 
operative installation of a radio trans- 
mitter which emits a signal that is re- 
ceived over two paths, the line of sight 
path and the ground reflection path. 

Measurement of time differences be- 
tween the arrival of the two signals gives 
a and rate of closure between air- 
craft that are both equipped. 
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enables you to have mical milling’s 
flexibility with quality unsurpassed 
by any other process. The industry's 
finest engineers await your call... for 
research, consultation, or production. 


To receive the finest quality parts 
through improved production tech- 
niques —or to establish your own 
in-plant facilities— CMI's standards 
ensure your complete satisfaction. 


The greater flexibility inherent in 
chemical milling means a greater 
potential for you in the aviation and 
missiles market. And now you can take 
advantage of the first full range of ser- 
vices offered in chemical milling. A new 
brochure, “Better Chemical Milling 
Through Research” is available, with- 
out cost or obligation, to show you how 
you can profit from this new concept 
in service. Write for it today. 
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Sayen, Quesada Debate FAA Cockpit Rule 


(Because of wide interest in a controversy 
involving in-flight duties and responsibilities 
of airline pilots, Aviation WEEK is printing 
an exchange of correspondence between 
Ciarence N. Sayen, president, Air Line Pilots 
\ssn., and E. R. Quesada, administrator, 
Federal Aviation Agency. Sayen’s letter is 
followed by Quesada’s reply.) 


Dear Mr. Quesada: 

A ridiculous situation involving represen- 
tatives of the Federal Aviation Agency has 
been brought to my attention and I am 
writing you concerning it in anticipation that 
carly remedial action will be taken. 

As the problem is reported to me, in- 
spectors of the Federal Aviation Agency (and 
I understand that in many cases these in 
dividuals’ normal assignment is maintenance 
inspection), while mding on air line air- 
planes, are‘timing the visits of the pilot in 
command to the passenger cabin and filing 
violation reports against him. These reports 
seem to have no particular logic and we have 
been informed that some of them are for ab 
sences from the flight deck for periods of 
from 7 to 23 min 

We are aware of your letter addressed to 
ill air line presidents on Mar. 3, 1959, calling 
ittention to the necessity for pilots’ remain 
ing at the controls of the aircraft and avoid 
ing long visits to the passenger cabin except 
for essential business. For that matter, you 
sent a copy of the letter to us and we pub 
lished it in order to bring it to the attention 
of all pilots 

However, evidently rather than the repre 
sentatives of the FAA treating the pilot like 
1 mature, rational individual to whose judg 
ment is entrusted many lives and large in 
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vestments in aircraft and other property, 
these representatives have now embarked on 
a program of petty and childish harassment 
in the administration of your letter. The 
net result, unless some common sense is 
injected into this situation very soon, prom 
ises to be a complete deterioration of respect 
for the imspectors of the FAA and a com 
plete breach in the relationship between 
these individuals and the pilots with whom 
they work 
Periodic Visits 

Let us analyze for a moment the ridiculous 
situation in which we find ourselves. The 
pilot in command has a statutory responsi- 
bility for safety in the passenger cabin. For 
many years, he has been encouraged to make 
periodic visits to the passenger cabin to ob 
serve that sound safety practices were being 
observed, to promote good will, and to 
determine that the passengers were receiving 
proper service. The physical needs of the 
pilot require that he visit the cabin since 
all rest room facilities are located in that 
area and, as you may know, the passenger 
capacity in relationship to the lavatory ca 
pacity on many aircraft today requires that 
the pilot may have to wait for long periods 
in order to use the facilities. And, of course, 
the sensible pilot gets out of his seat occa 
sionally to exercise, restore his circulation, 
and, therefore, to retain his alertness. The 
only place on an aircraft where such a break 
can be taken is in the passenger cabin 

I would also like to bring to 
attention. that many air lines are 
serving alcoholic beverages to their pass 
engers and, although we have objected 
strenuously, the responsibility to maintain 


your 
now 


law and order aboard the aircraft even under 
such conditions, rests with the pilot in 
command. 

Your letter has had the effect of a new 
regulation, However, it has been done by a 
general assertion and you have not defined 
your terms. You have not specified the 
maximum time that can be spent in the 
passenger compartment, how many trips 
can be made to the passenger compartment, 
what is a justifiable reason for visiting the 
passenger compartment, or the many other 
indistinct areas involved. I hope that you 
never attempt such a frivolous and useless 
project and leave such matters to the pilot's 
judgment. Yet the representatives of the 
FAA are attempting to apply some sort of 
exact measurement to this general rule and 
to substitute their judgment for that of the 
pilot in command in this undefined area 
Such treatment of mature people is, in my 
view, plainly ridiculous 

With all the many safety problems that 
are unresolved in the industry, the many 
areas in which FAA could improve its per 
formance, the many recommendations that 
we have made to the Civil Aeronautics Board 
and more recently to the Federal Aviation 
Agency for improvement in air safety, it 
seems to me that the representatives of the 
Federal Aviation Agency have better things 
to do than those which I have just described 

We have long concurred in the necessity 
of having two qualified pilots on the flight 
deck at all times and we have made recom 
years to the Federal 
Aviation Agency on this subject. To thi 
date, the only concrete action that has been 
taken by the FAA was your letter regarding 
the pilot in command visiting the passenge: 


mendations for many 


Braniff 707-220 Makes First Flight 

Braniff International Airways’ first Boeing 707-220, making its first flight at Renton, Wash., is the first of the 707 series to be powered by 
Pratt & Whitney JT4 turbojets, rated at more than 16,500 Ib. thrust each. The 707-120s are powered by JT3C-6 turbojets rated at 13,000 
Ib. thrust each. The more powerful engines are expected to give better performance at Braniff’s South American route stops where high 
temperature and high altitude conditions are encountered. Gross weight of the 707-220 is 248,000 Ib. Maximum cruising speed is 
605 mph. Braniff expects to take delivery of this aircraft, the first of five, in October. 
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instrument flight 


NOW BEING DEMONSTRATED TO THE MILITARY, the 
new CH-IC is proving that Cessna’s years of inten- 
sive research have paid off with a dependable, 
low-priced helicopter that provides top utility. 


DELIVERS A WIDE VARIETY OF MISSIONS with op- 
erational economy and reliability. In addition to 
reconnaissance-observation and personnel carrier 
missions, it makes large-scale, low-cost instrument 
training in light helicopters possible. An important 


economy extra: the CH-1C carries the usual in- 


programming 


structor and student plus an observing student. 


BUILT TO DO A JOB, day in and day out, this air- 
borne work horse combines rugged endurance and 
operational economy with top performance. 


FORWARD-MOUNTED EN- 
GINE provides maximum 
access for maintenance... 
greater cabin space and 
comfort for 3-4 passengers 

.and full 360° visibility. 
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cabin and the recent actions by your inspec 
tors. We have pointed out to you that under 
your present regulations, only the pilot in 
command of the aircraft is required to be 
qualified in the particular aircraft being 
flown. We have repeatedly requested that 
the regulations be revised to require that the 
copilot also be qualified and provided with 
a type rating on the tert aircraft to 
which he is assigned and that he be given 
the opportunity for periodic training. We 
have pointed out to you that if something 
should happen to the pilot in command, 
insofar as the federal regulations are con- 
cerned, the copilot is not required to be 
qualified on the particular aircraft and the 
third man in the airplane is not required to 
be able to fly at all. While we have been 
taking positive steps to provide protection 
for the traveling public in these areas, the 
Federal Aviation Agency has done little or 
nothing. 

We would also like to point out once 
again that food poisoning, diarrhea, a bird 
through the windshield, and many other 
common occurrences can completely inca 
pacitate the pilot in command and that 
under your present regulations, no protec- 
tion for the passengers is afforded. 

An occasional trip by the pilot in com 
mand to the passenger cabin to carry out 
his statutory responsibilities is the least of 
our worries. We have major air safety prob 
lems in this entire crew qualification and 
training area, in the air traffic control area, 
ir: the inadequacy of our airports, in provid 
ing the pilot in command with adequate 
tools with which to work including airborne 
radar, in insuring that the carriers’ training 
programs are adequate, and in many other 
major safety areas. You are still permitting, 
under the federal regulations, a two pilot 
crew to fly over 12 hr. in international opera 
tions. In other words, these two pilots can 
be scheduled to fiy jet aircraft for 12 con 
tinuous hours or 6,000 mi. or more without 
relief. If the actual flight time exceeds the 
schedule, insofar as the regulations are con 
cerned, the two individuals can find them 
selves faced with flight assignments longer 


than 12 hr. Now you can say they are also 
supposed to remain continuously strapped in 
their seats. 

Our kidneys and circulatory systems are 
not that good 

The mature air line pilot is completely 
aware of the necessity of having an adequate 
crew on the flight deck at all times. He is 
also aware of his responsibilities in the 
passenger cabin and of the necessity that he 
maintain himself in an alert and healthy 
condition. Your communique on the subject 
was brought to the attention of our mem- 
bers. However, the childish Gestapo program 
new in wperation trying to reduce this mem 
orandum to a rigid rule is a complete waste 
of the taxpayers’ money which could well 
be spent in other areas, 

If this is an example of how the FAA 
intends to devote its time and energy, we 
have real problems on our hands. I trust 
that this is not true and that you will take 
prompt action to see that this problem is 
Senetiell 


Quesada’s Reply 


(Following is the text of Mr. Quesada’s 
reply to Mr. Sayen:) 


Dear Mr. Sayen: 

I have withheld reply to your publicly 
released letter of May 15 in order to avoid 
the human tendency to let one excess 
provoke another. Much as I deplore what 
appears to be a calculated abuse of this 
Agency and its inspector personnel, I am 
more concerned over the possible adverse 
effect upon public confidence. By suggest 
ing, as you have, that your members be 
exempted from enforcement of regulations 
that require pilot vigilance, you infer that 
airline pilots value convenience more than 
the safety of passengers and fellow airmen 

Surely, this could not have been the in 
tent of your objection to the Civil Air 
Regulation requiring flight crew members to 
attend their duty stations. Because your 
allegations can be misinterpreted in just 
this way, I believe it necessary that they 
be answered plainly, and that the issue be 


Jet Engine Starter Utilizes Compressed Air 


Rotary screw compressors designed for turboprop and turbojet starting provide compressed 
air at a cost estimated at 50 cents per start. Air Partner jet starter, incorporating single- 
stage water cooled positive displacement rotary screw type compressors, provides a con- 
tinuous flow of air heated by compression. Compressor will operate for 8,000 hr. without 
maintenance. Prime mover may be either 250 hp. Ford industrial engine or a 300 hp. 
Cummins diesel. Starters may be purchased mounted on self-propelled trucks, trailers, 
skids or as basic units ready for mounting. Compressors are manufactured under license 
from Atlas Copco A. B., Stockholm, Sweden. Maker is Greer Hydraulics, Inc. 
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brought into sharp focus. If aviation is 
to prosper, it is essential that the public 
have confidence in the vigilance and alert 
ness of all flight crews, both civil and mili 
tary. It is essential the public understand 
that most pilots do not share your views 
It is essential the public understand how 
deserving most pilots are of the trust re 
posed in them. And finally, it is essential 
the public understand that this Agency 
will not be threatened into retreat from 
the responsibility it bears for doing all 
within its power to prevent a repetition of 
the three midair collisions which shocked 
the nation and brought grief to hundreds 
of American homes 

I do not dispute your right to challenge 
the rulings of this Agency any more than 
I challenge your right to dispute my ad 
ministrative judgment. Had you presented 
evidence of unreasonableness on the part of 
our inspectors, I would have been happy 
tu investigate each case. Instead, you ac 
cused them extravagantly and generally, of 
arbitrary and capricious conduct in the 
performance of their public duties. If you 
genuinely believe this to be true, I would 
remind you that the law clearly gives you 
access to the courts for relief. 

The Congress, as you know, has com 
missioned the Federal Aviation Agency to 
defend the public interest, and to provide 
for the safety of the flying public. As long 
as we are charged with this responsibility, 
we shall continue to prescribe, as sensibly 
as we can, such regulations as will mim 
mize the possibility of human and mechan 
ical failure. And, as long as such regulations 
exist, we shall enforce them with the dili 
gence they deserve 

As I understand it, you object to enforce 
ment, by inspection, of the Civil Air Regu 
lation which now reads as follows 

“All required flight crew members 
when on flight deck duty shall remain 
at their respective stations while the 
airplane is taking off or landing, and 
while en route except when the ab 
sence of one such flight crew member 
is necessary for the performance of his 
duties in connection with the operation 
of the airplane. All flight crew mem 
bers shall keep their seat belts fastened 
when at their respective stations.” 

You refer specifically to my letter of 
Mar. 3, 1959. In it I called to the atten 
tion of presidents of the airlines the exist 
requirement. Similar letters 
Secretaries of the Army 
Air Force, as well as to 
the several organizations representing th 
private and corporate flier. In each of these 
80 letters, I appealed for increased pilot 
stricter observance of this 
You are the who 


ence of this 
were sent to the 
the Navy and the 


vigilance and 
requirement 
has objected 

The response of the others to my appeal 
is indicative of general concern over the 
need for reducing our near-miss hazard 
Until we can develop tools more effective 
than the avoidance of 
air collisions, the prin 
ciple must be rigoroush 
gently enforced 

There are, as vou know, some 22,000 
military and 70,000 private aircraft privi 
leged to use the United States airspace. The 
pilots of these 92,000 aircraft have the 
nght to demand that “thev be seen,” not 
cnly by each other, but by the pilots of the 


only one 


human eve in the 
‘see-and-be-seen” 
ipplied and dili 
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Dependability comes from design perfection — perfection of an airplane’s components, 
systems and related equipment, perfection achieved through continued correction and 
improvement of details which come to light only after long, hard, and varied use. 


The new 1959 Piper Apache represents design and detail perfection made possible by 
more millions of hours of flight service than have been flown by any other modern execu- 
tive twin .. . hours flown under every operating condition, in all parts of the world. 


The result? A thoroughly “de-bugged” airplane, an airplane which can reliably be 
expected to ” continuous service with only the minimum of routine inspection and 
maintenance . . . an airplane you know won't strand you .. . an airplane that’s ready to 
go when you want to go. This quality of proven dependability can’t be seen when you 
evaluate the Apache but, thousands of hours later, you'll appreciate it most. 


Thoroughly proven and much improved — the 1959 Piper Apache has new super- 
soundproofing, new sound-deadening exhausts, new instrument panel with center- 
mounted radios, new comfort, new styling. At $36,995, it’s more than ever the best 
twin-engine buy, with 160 hp Lycomings standard. See and fly it at your Piper 


dealer's or write for Apache brochure, Dept. W-7, Piper Aircraft Corporation, 
Lock Haven, Pennsylvania. 


PIPER 
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1,900 commercial aircraft. The precautions 
that are necessary to avoid air collisions must 
be equally and uniformly binding upon all 
pilots. 

Next, you have asserted that my letter 
of Mar. 3 “has had the effect of a new 
regulation.”” The Civil Air Regulation which 
I cited had been in force since April 1, 
1954. Not so much as a comma had been 
changed. Aside from that regulation, Part 
61.7801 of Civil Air Regulations treats the 
same requirement for flight crew vigilance 
with equal force. It has been law since 
Dec. 31, 1936. Your assertion is clearly 
untrue. , 

Thereafter, you allege that Federal Avia 
tion Agency inspectors are filing violation 
reports against flight crew members for 
absences from the flight deck “for any 
purpose whatsoever.” 

The inference here is that we have been 
unreasonable in our enforcement of the 
regulation. Your assertion forces me to cite 
two cases in which we have taken action 
against flight crew members for violation of 
this rule. In citing these cases, I wish to 
make it clear that I do not impugn the 
discretion and competence of our profes 
sional airline pilots and their crew members 
These cases represent exceptions to high 
standards that most airline pilots have set 
for themselves 

They are, however, the kind of excep 
tions that justify enforcement 

The first involved a near miss between 
a DC-7 with 35 passengers aboard and an 
Air Force tanker engaged in the refueling 
of two fighter aircraft. The Air Force 


aircraft were on the right, and consequently 
had the right of way according to Civil 


Air Regulation 60.14. They had landing 
lights, running lights and refueling lights 
showing. The DC-7 had its running lights 
showing. The pilot of the tanker saw the 
DC-7 at a distance of more than a mile 
The pilot of the DC-7 gave no evidence 
of ever having seen the Air Force tanker 
Investigation disclosed that the pilot of 
the DC-7 was in the passenger cabin for 
reasons we contend were neither incident, 
nor necessary, to the performance of his 
duties as provided for by the Civil Air 
Regulation to which you object. A civil 
penalty has been imposed. The pilot of 
the DC-7 has the option of paying or 
forcing us to take the case to court. In 
court, the burden of proving the violation 
rests with the Department of Justice. The 
pilot’s rights are fully protected 

The second case involved a jet 
transport with 119 passengers aboard. In this 
instance, the aircraft was cruising normally 
and in darkness at 31,000 ft. over the 
North Atlantic. The automatic pilot failed, 
and disengaged, and the aircraft proceeded 
unattended into a descent. As speed in- 
creased, the aircraft dropped its right wing, 
rolled on its back and went into a vertical 
dive. Its speed approached that of sound 
When the aircraft was finally pulled out of 
this uncontrolled position at 6,000 ft., it 
was subjected to g forces which exceeded 
the design limits of the aircraft by a wide 
margin. The aircraft sustained major struc 
tural damage and narrowly escaped com 
plete structural failure 

As you are aware, the autopilot had 
failed twice before on the previous east 
ward passage of this airplane. It had failed 
also on the Paris-London leg of this same 


707 
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westbound flight, with the same flight crew 
in attendance. 

A failure of the automatic pilot causes 
a warning light to flash on in front of the 
pilot’s seat. On this occasion, however, 
the warning went unnoticed. The pilot's 
seat was empty. Investigation disclosed 
that the pilot had withdrawn to the pass 
enger cabin for reasons not necessary to 
his normal duties. A civil penalty was levied 
against the captain and has been paid by 
him. Had he not demonstrated extra- 
ordinary courage and skill in getting back 
to the flight deck in time to retrieve his 
error, aviation could have experienced its 
greatest single air disaster. 

The issue has been distorted further by 
your allegation that violation reports are 
being filed against pilots who leave the 
flight deck briefly to attend their own 
bodily needs. This is an absurd contention 
and I believe you know it. If you can 
cite an instance in which an inspector has 
been arbitrary or unrealistic, I shall be glad 
to investigate and take such corrective action 
as may be required 

Throughout the text of your letter you 
have gone out of your way to disparage the 
professional competence and integrity of 
the inspectors of the Federal Aviation 
Agency. You have termed their efforts 
“ridiculous.” You have accused them of 
“petty and childish harassment."’ Not con 
tent with this, you have employed invective, 
in the absence of evidence, and attempted 
to make a rhetorical circus of the issue by 
charging them with having undertaken a 
“childish Gestapo program.” 

Although we do not pretend to per 
fection, I believe we have achieved a rea 
sonable reputation for fair-mindedness and 
common sense. At any rate, most pilots 
appear tolerant of our efforts and cooperate 
willingly. 

In their enforcement of Civil Air Regu 
lations, our inspectors are instructed to be 
fair, factual and firm. You have offered no 
evidence which would cause me to doubt 
their discretion or judgment. Unless they 
can be shown to have been arbitrary or 
capricious, unless they can be shown to have 
exceeded their instructions, I shall continue 
to respect their sincerity, their competence 
and capacity for sound judgment 

There is often a tendency for those who 
are inconvenienced by regulation to vent 
their annoyance against the public employes 
responsible for enforcement. Unless officials 
charged with the conduct of government 
functions resist these accusations, we shall 
not merit the loyalty of our employes, nor 
shall we attract the competence that is 
essential to public service. I shall vigorously 
defend this Agency’s inspectors on any and 
all occasions when they are subjected to 
unwarranted attack in the performance of 
their lawful duties 

Finally, I am astonished by the note of 
intimidation which I read into your infer 
ence that vigorous enforcement of the 
safety regulation on flight deck vigilance 
will be met by a program of non-cooperation 
among airline pilots in the air safety pro 
gram. I would hope that this inference is 
an accident of language rather than a 
statement of intent 

I have referred repeatedly to the over 
riding interest of the public in this issuc 
of air safety. As taxpayers, they have the 
right to insist that this Agency be diligent 


in its concern for their welfare. And as 
fare-paying passengers, they have the right 
to expect full-time services from the pilots 
with whom they fly 

In conclusion, I hope the foregoing will 
dispel any doubts you may have had as 
to the intent of this Agency to enforce sen- 
sibly but vigorously this most elemental of 
all flight safety principles. An airline pilot— 
as in all other forms of transportation— 
should be in a position to see where he is 
going. 

The Federal Aviation Agency will always 
welcome your views, but must insist that 
your statements be accurate, and we would 
hope that your comments will be con 
structive. If you will meet us half-way 
with an attitude of helpfulness rather than 
harassment. I am sure we can work as 
amicably together in the future as we have 
in the past 

Since you chose to make your letter 
public, I have no alternative but to do 
likewise 


USAF Plane Crashes 
Decline Since 1955 


Los Angeles—USAF aircraft accident 
rate has declined steadily since 1955, 
despite the increasing number of hours 
flown in high performance aircraft. 

Maj. Gen, Joseph D. Caldara, depart- 
ing here for a new assignment as USAF 
deputy inspector general for safety 
(AW June 15, p. 23), said the number 
of fatalities totaled 389 in 1955, but was 
down to 302 in 1958. If the trend indi 
cated in first-quarter 1959 continues, 
the number of fatalities could decrease 
to less than 200, he added. 

The accident rate per 100,000 flying 
hours is similarly reduced from 4.0 to 
2.8 in the first quarter of this year. 

Most significant cause of the reduc- 
tion in the rate is pilot education; al 
though the number of ejections in first 
quarter 1959 is greater than in 
1958, pilot fatalities have dropped, he 
said. Each year sees a greater number 
of flying hours in Century-series fighters 
with newly graduated pilots manning 
the aircraft, making the record more re- 
markable, Caldara added. 

Fuel contamination is still a major 
headache in flying safety, he continued, 
and the Air Force suspects fuel contami- 
nation could be a cause factor in some 
of the undetermined crash causes which 
make up 18% of Air Force flying acci 
dents. One manner in which the con- 
tamination problem is being tackled is 
through continued emphasis to fuel 
handlers of the importance of their jobs 

Gen. Caldara said a large procure 
ment on fuel filtration equipment is 
in the offing pending the outcome of 
service tests on such equipment now 
Major emphasis will be removing water 
in solution from JP-4 and JP-5 

Brig. Gen. Walter E. Arnold will as 
sume Caldara’s former post as director 
of flight safety research, Norton AFB, 
Calif. 
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NEW PROGRAM 


Please forward 
resume to: 

Mr. W. F. O’Melia 
Employment Manager 


Raytheon Manufacturing Co. 
Bedford, Mass. 


or call collect: 


Crestview 4-7100 
Extension 473 





Raytheon enters new weapons systems program 
and offers advancement opportunities for both 
Junior and Senior electronics engineers with ex- 
perience in the following fields: 


e Microwave engineers—component and antenna 
design 


e Communications systems 

e Guidance systems 

e Computer systems 

e Radar systems 

e Inertial reference systems 

e Feed-back control 

e Auto-pilot 

e Ground support 

e Electronic packaging engineers 

e Radar systems engineers (project management) 


e Electromechanical engineer for missile control 
and auto-pilot design (project management) 

e Mechanical engineer experienced in ground han- 
dling of large missile systems (project manage- 
ment) 


You and your family will enjoy the many advan- 
tages of living in the metropolitan Boston area. 
Relocation assistance and modern benefits. 


MISSILE SYSTEMS 
D/V/S/ON 


eo Le 


Excellence in Electronics 



































ENGINEERS SCIENTISTS 


Are you getting these advantages 
in your present position? 





[ ] Space-age assignments. 


Boeing’s space-age orientation, its advanced 
research and test facilities, and its wide weapon 
systems management experience have already 
laid the foundation for continuing growth and 
leadership in the future. Underway are com- 
pany projects probing the very frontiers of 
knowledge— including orbital, lunar and inter- 
planetary systems. 


Yr Advanced research facilities. 


Boeing’s research, development and engineer- 
ing facilities are among the most varied, exten- 
sive and complete in the industry. If your field 
is design, you'll get the answers you want, in a 
hurry. If you’re in research or development, 
you'll be working with equipment as modern 
as this minute. Backed by extensive research 
laboratories covering a tremendous range of 
engineering fields and the sciences, you’ll make 
more progress—faster. And you'll work with 
men who have literally “written the book”’ on 
the state-of-the-art. 


[ ] Opportunity for advancement. 


Boeing takes steps to see that you don’t get 
lost in the shuffle. You work with small, inte- 
grated teams where initiative and ability get 
plenty of visibility. A personal merit review 
every six months assures you a continuing 
opportunity for individual recognition and ad- 
vancement. In addition, you are eligible for 
advancement to higher level positions at any 
time. Since its very beginning, Boeing has 
recognized the desirability of developing per- 
sonnel for added responsibilities. 


[] Better family living. 


There’s a real bonus of better living in the 
heart of the evergreen Puget Sound area. 
Dramatic sea-and-mountain scenery and year- 
round outdoor recreation are unsurpassed. 
Your surroundings are air-conditioned by 
nature—four full seasons, yet moderate, com- 
fortable. Average minimum temperature is 
46.3°. Sea-level and ski-level are only an hour 
apart. Per capita ownership of sail and power 
boats is America’s highest. You play your best, 
and work your best—because both career and 
living conditions are ideal. 


There is more to getting ahead in engineering and science 
than one’s own ability. Of almost equal importance is 
the environment in which you work. If, in your mind, 
there is any lingering doubt that your present surround- 
ings do not meet all the requirements for achieving your 
fullest professional growth, it will pay you to check the 
advantages Boeing can offer. 


FOR A CAREER THAT OFFERS ALL THE 
ADVANTAGES, MAIL THIS COUPON TODAY! 





PaLIME | 


Mr. Stanley M. Little 
Boeing Airplane Company 
P. O. Box 3822 - AND 
Seattle 24, Washington 


Please send me a free copy of ““Environment for Dynamic 
Career Growth.” 


Degree(s) 


Field of Interest 





ENGINEERS AND SCIENTISTS who have demonstrated a level of ability above 


mere competence . . . who seek assignments above and beyond their present capabilities . . . will find 
the technical challenge they desire in projects ranging from the Convair 880 and 600 Jetliners to the 
application of nuclear energy to weapons systems at Convair San Diego. Significant work is in 
progress on electronic techniques for infra-red, radar and optical system reconnaissance, manned 
satellite vehicles, VTOL and STOL aircraft, anti-submarine missiles and detection systems, and anti- 
satellite studies. 
Important, too, is the company itself. Convair-San Diego’s present-day stability has been carefully 
built on a foundation of achievement spanning more than a third of a century, and joint programs 
with other divisions of General Dynamics Corporation broaden the areas of activity and association 
for engineers and scientists. 


The unsurpassed climate of 
friendly, uncrowded 

@ San Diego, California, is 
. a bonus advantage 
enjoyed by Convair families. 


Illustration shows 
engineers balancing a 
transducer bridge with 

a servo gun on signal 
conditioner rack of 
DAISY (Data 
Acquisition and 
Interpretation System), a 
400 channel data 
system, designed by Convair 
San Diego Electronic 
Engineers for use in Convair 
High Temperature Structures Test 
Laboratory. 


Assignments are available now for engineers and scientists in Electronics, Physics, Weapons Systems 
Analysis and Integration, and Design. 


INTERVIEWS IN THESE AND OTHER CITIES SOON: 


CINCINNATI « DETROIT ¢ PHOENIX e INDIANAPOLIS ¢ BUFFALO e¢ ALBUQUERQUE « KANSAS CITY « CHICAGO « DENVER 


Please forward your resume at once so advance arrangements for a personal interview may be made. 
Write in confidence to Mr. M. C. Curtis, Industrial Relations Administrator-Engineering. 


CONVAIR/SAN DIEGO swisic.’cr GENERAL DYNAMICS 


3502 PACIFIC HIGHWAY, SAN DIEGO, CALIFORNIA 





Polaris Solid-Propellant Rocket Tested 


Polaris solid-propellant rocket engine is tested at Acrojet<General Corp.’s Solid Rocket 
Plant, Sacramento, Calif. (AW Mar. 30, p. 84). The engine has four nozzles which con- 
trol direction of thrust and thrust termination. Fourth nozzle is concealed by flame. 


WHO'S WHERE 


(Continued from page 15) 





Changes 

Walter Hasenzahl, director of manufac- 
turing engineering, Crosley Division, Avco 
Corp., Cincinnati, Ohio. Also: Henry Carle- 
ton, manager-advanced ordnance designs 

The recently organized Cedar Rapids Di- 
vision of Collins Radio Co., Cedar Rapids, 
lowa, has announced the following appoint- 
ments: J. C. McElroy, director of develop- 
ment; Dr. R. L. McCreary, director of re- 
search; W. R. Roodhouse, director of sales; 
4. S. Born, assistant to the vice president 
of the division 

George Canova, senior project engineer- 
systems group, Datex Corp., Monrovia, 
Calif., subsidiary of Giannini Controls Corp 

R. B. Johnson, Jr., marketing manager, 
General Electric’s Flight Propulsion Labora- 
tory Department, Evendale, Ohio 

David Y. Keim, chief engineer-military 
products, Electronics Division, Stromberg- 
Carlson, a division of General Dynamics 
Corp., Rochester, N. Y. Also: William P. 
Baxter, supervisor-military marketing, and 
Walter M. O'Neill, supervisor-contract ad 
ministration, Special Products Division of 
Stromberg-Carlson 

Robert H. Wood has been appointed edi- 
tor of Ziff-Davis Publishing Co.’s Flying 
magazine, New York, N. Y. 

George C. Messenger, head of the device 
electronics department, Hughes Aircraft 
Co.’s Products Group, Newport Beach, 
Calif. Also: Dr. Michael Waldner, a mem- 
ber of the technical staff of the device re- 
search department of Hughes’ Products 
Group. 

Kaman Aircraft Corp., Bloomfield, Conn., 
has announced the following promotions: 
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W. Norman Stone, chief engineer; Charles 
W. Ellis, assistant chief engineer; Llewlyn 
C. Schuler, Robert D. Moses and Donald 
W. Robinson, project managers; George F. 
Lubben, senior project engineer 

Dr. Samuel B. Batdorf, director of re- 
search, Lockheed Electronics and Avionics 
Division, Los Angeles, Calif. Also: Stephen 
J. Jatras, director of marketing 

William J. Thayer, assistant chief engi- 
neer, Moog Servocontrols, Inc., East Aurora, 
N. Y 

George E. Smith, general manager, the 
Martin Co.’s Cocoa Division, Cape Canav- 
eral, Fla 

Lee Smith, senior captain, Northwest 
Orient Airlines, succeeding Leon DeLong, 
retired. 

Dr. Harry Nyquist, staff scientist, Re- 
search and Development Division of the 
W. L. Maxson Corp., New York, N. Y 

Luther Blume, plant manager, Piper Air- 
craft Corp.’s Vero Beach Division, Vero 
Beach, Fla 

Philco Corp.’s Government & Industrial 
Division, Philadelphia, Pa., has appointed 
Maj. Gen. E. Blair Garland (USAF, ret.) 
manager of a newly established technical 
group to handle the Aircom modernization 
contract. Henry E. Hockeimer has been 
named Aircom project director, and mem- 
bers of his staff are: Donald B. Clyman, 
administration and services manager; Morton 
L. Long, engineering manager; John Pell, 
installation manager 

Republic Aviation Corp., Farmingdale, 
N. Y., has made the following appoint 
ments to the company’s new astronautical 
research center: Dr. Robert W. Perry, head 
of the Re-Entry Simulation Laboratory; 
Dr. Samuel Korman, head of the Materials 
Development Laboratory. Associated with 
Dr. Korman are: Dr. Robert P. Bastian, 
chief chemist, and Dr, Stanley Zirinsky, 
chief metallurgist. 








your avionic 


TESTING 
PROBLEMS 


SOLVED! 


’ 

The CT! Radome Boresight-Error Measuring System 
satisfies MIL-R-7705A(ASG), including type I! 
rodomes. Boresight error is automatically recorded 
directly in milliradians with an accuracy of £0.1 
milliradian. Percent transmission ond ontenna 
patterns with or without the radome are also 
plotted. Available from S through Ke bands and 
infrared. Model 150C for monopulse ond conical 
scan, Model 1508 for bombing-type and other 
shaped-beam radars. 


Flight and Altitude Simulation 
Three-Axis Flight Simulator reproduces roll, pitch, 
and yow positions, velocities, and accelerations 
for occurate analysis of flight control systems 
and inertial guidance platforms in the laboratory. 
Dynamic Altitude Simulator (not shown) produces 
0-to-10-cps altitude fluctuations through range 
of £700 feet at levels up to 80,000 feet. 


Quality Control and Ground Support 


Only automatic testing can assure the reliability 
of electronic equipment where time, manpower, 
or accuracy is critical. Used for pre-flight, moin- 
tenance, and production tests, CT! devices locate 
faults and incipient failures in seconds. Model 
180 Tape-Programmed Supertester for circuits and 
systems; Model 165 Cable Tester for wiring har- 
nesses; custom equipment to your requirements 
Write for full information 


Engineers: Coreer opportunities ore available ot CT! 


CALIFORNIA 
TECHNICAL 
INDUSTRIES 


DIVISION OF TEXTRON INC 
BELMONT 7, CALIFORNIA 





Ti 








Foremost in Automatic Testing 
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BASIC TEST FOR MEDIA SELECTION: 


Ask anyone, 
anyone 
you re trying 
to sell in the 


aviation market, 
what publication 
he reads and 
respects most. 


A powerful editorial force is a powerful selling force. 


Aviation Week 


including Space Technology 


Aviation’'s largest engineering- management audience. 
ABC PAID CIRCULATION 71,950 @ @ 





EMPLOYMENT OPPORTUNITIES 





EMPLOYMENT OPPORTUNITIES 


‘The Advertisements in this section include all employment opportunities—execu- 
tive, ch 1, selling, office, skilled, manual, etc. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $45.00 poz ints for all adver- $2.70 per tine, minimum 3 lines. Te figure advance 
tising appearing on other t a contract basis. payment count 5 average words as a line. 
Frequency rates quoted on request Position Wanted Ads are % of above rate. 

Box Numbers—counts as | line. 

An Advertising inch is measured %” vertically on « Di " 

oo iscount of 10% if full payment is made in advance 
colump—2 columns—30 inches to a page. for 4 consecutive insertions. 


Subject to Agency Commission. Not subject to Agency Commission. 
Send NEW ADS to Classfied Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N.Y. 

















ENGINEERS - SCIENTISTS 


IMMEDIATE OPENINGS 
FOR 


ENGINEERING SPECIALISTS 


BEECHCRAFT has outstanding responsible positions open for a specialist in 
each of the following fields for long range programs on advanced supersonic 
aircraft and supersonic missile target projects. Basic engineering degree with 
several years’ experience required. 


eee HUMAN FACTORS 
eee ANALOGUE COMPUTER (Basic Loads) 


eee ACOUSTICS eee DYNAMICS (Flutter) 
eee AERO-THERMODYNAMACIST (Heat Transfer) 


Other Engineering Categories open in Missile Systems, Electronics, Stress, 
Weight Control, Specifications, and Design. 


Qualified engineers and scientists are invited to send resume and inquiries to 
Mr. C. T. Jones, Employment Manager. Local or Wichita interviews will be held 
in the near future for qualified applicants. All expenses paid for interview trip. 


BEECH AIRCRAFT CORPORATION 


WICHITA 1, KANSAS 


eee RELIABILITY 
eee STRUCTURES 

















Graduate engineer with aircraft accessory experience to design 
and develop aircraft fuel, oil, and hydraulic valves to customer 
specifications. This is a position of responsibility with a prom- 
inent Cleveland manufacturer of aircraft and missile fluid sys- 
tem components. Send resume to 


P-1999, Aviation Week, 520 N. Michigan Ave., Chicago 11, Ill. 











When Answering BOX NUMBERS .. . 


to expedite the handling of your correspondence and avoid confusion, 
please do not address a single reply to more than one individual box 
number. Be sure to address separate replies for each advertisement. 











“The stature 
to command 
technical respect 
is essential.” 


NIOR 
GINEER 


Aircraft 
Gas Turbine 
Development 


CONTROLS 


Your responsibility ranges all the 
way from idea to hardware as 
you initiate, plan, and execute de- 
sign and development of extremely 
compact, reliable systems. You 
troubleshoot control and fuel sys- 
tem problems, direct design audits, 
failure investigations, serve as 
Senior liaison to Manufacturing 
and Test, lead the unit engineers 
under you. Gas turbine control or 
related experience. 


EVALUATIONS 


You are responsible for the 
evaluation of an assigned portion 
of engine mechanical design, for 
establishment of assembly and test 
programs necessary to determine 
and demonstrate engine mechanical 
reliability; for analysis of all test 
and assembly results in the factory, 
field and flight, as well as produc- 
tion engine activities. You'll rec- 
ommend design changes required 
to make the engine an acceptable 
product for production. 


Responsible positions also open at 
all levels in all areas. 


Hf +f let, | 
Inquire in complete c 


Mr. RICHARD A. HOLLENBERG 
Professional Recruiting and Placement 


SMALL AIRCRAFT ENGINE DEPARTMENT 
1159 Western Ave. West Lynn, Mass. 


GENERAL @@ ELECTRIC 
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— WITH A MODERN TURN OF MIND 


Johann Kepler proved that the planes of all the planetary orbits pass through the center of the sun. 


Nearly four centuries later, his discoveries are helping us unlock the mysteries not just of our own solar system, but of 
myriads of others. 


/f you're a creative engineer of senior status and with advanced ideas, you can hang your hat at Goodyear Aircraft. We 
need you in astronautics, missile development and other programs* too many to mention. 


And if you have some of the persevering spirit of Johann Kepler, we can use that, too. Write: Mr. Charles Jones, Director 
of Technical and Scientific Personnel, Goodyear Aircraft Corporation, Akron 15, Ohio. 


*Rocket propulsion interplanetary guidance, advanced black boxes, crew escape capsules. Also in ground support systems for 
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missiles, radar structures, radomes, radiation research — to name just a few. 
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Explore new areas 
at IBM in 


The IBM solid state program ranges from basic research to 
product development. In order to develop new laminar 
materials for overlaying solids, IBM is studying the be- 
havior of molecules adhering to a surface in an ordered array. 
Other projects involve a new ferrite core which will function 
normally at 500°C. and a one-million bit magnetic memory 
drum weighing only five pounds. Assignments are now 
available in such related areas as circuit design, cryogenics, 
inertial guidance, logic, magnetics, optics, radar, semi- 
conductors, and transistors. 

A career with IBM offers excellent advancement opportuni- 
ties and rewards. You will enjoy professional freedom. 
Comprehensive education programs are available as well as 
the assistance of specialists of diverse disciplines. Working 
independently or with a small team, your contributions are 
quickly recognized. This is a unique opportunity for a career 
with a company that has an outstanding growth record. 
Qualifications: B.S., M.S., or Ph.D. in E.E., M.E., Physics, 
Mathematics, or Physical Chemistry—and prover ability to 
assume a high degree of technical responsibility in your 
sphere of interest. 


For details, write, outlining background and interests, to: 


Mr. R. E. Rodgers, Dept. 524F5 
IBM Corporation 

590 Madison Avenue 

New York 22, N. Y. 


® 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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What kind of 


professional 


Seeeeereeeeeeeeeeeoeeeeeeoeeee 


climate 


eeeereeereeeeeeeeee 


is essential 
to you 
asa 


creative man? 


The “right” Professional Climate 
doesn’t just happen. It has to be 
created — painstakingly, with care- 
ful planning, foresight and creative 
inspiration. 


If you would like to know how 
General Electric's Advanced Elec- 
tronics Center at Cornell Univer- 
sity has built an ideal creative 
environment — and. the many op- 
portunities and rewards that await 
you as an engineer or scientist at 
the Center — please clip and return 
the coupon below for your free 
copy of the brochure entitled 
“Professional Climate.” 


GENERAL @® ELECTRIC 


0 Servo 


(J Reader [) Humen 
C) Vehicle 


C Communicctions 
C) Engineering Physics 


DEGREE (S) 


(0 Dete hendling 


(CD Engineering Data & Publications 
Systems [] Advanced Circuit Design (] Countermeasures. 











Advanced Electronics Center at Cornell University 


General Electric Company 


Ithaca, New York 
Engineering () Infrared [() Electronic Systems 


Please send me a free copy of the brochure 


Mr. James R. Colgin, Div. 64-WX 
“Professional Climote.” 


My field of interest is (please check) 


NAME 


Guidance 


SOSSSSSHSESSESESESESSEESHESEFOESSESESEHC CS ESSESESE SESE SESEEESEEES 
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Aw Susmarine W anrrare 


ONE OF THE MOST PUBLICIZED 


URGENT DEFENSE PROGRAMS 


DASH WEAPON SYSTEM 


ONE OF THE MOST EFFECTIVE SOLUTIONS 


TO THE ASW PROBLEM 


Some of the most challenging opportunities for qualified engineers and 
executive personnel are currently available in the management of the 


DESTROYER ANTI SUBMARINE HELICOPTER 
WEAPON SYSTEM PROJECT 


. Additional concurrent projects include manufacture of one-man helicopters, development of Ground Effect 
Machine, hydrodynamic research and other classified advanced research projects. 


ENGINEERS 


Projects 

Contracts Coordination 

Specifications 

Powerplant Installation 
(Recip. and Turbine) 

Transmission Design 

Airframe Design 

Structures 

Weights 

Aerodynamics 

Autopilot 

Radio (Data Link) 

Instrumentation 

Technical Writing 


seen eee eee ee ae SSBOOSSSOS89S898F4 


APPLICANTS FOR ENGINEEKING 
POSITIONS MUST HOLD 
ENGINEERING DEGREE. 
BACKGROUND IN AIRCRAFT 
FIELD AND PREFERABLY IN 
ROTARY WING DEVELOPMENT 
DESIRABLE. 


Send complete resume to Department A 


MANAGEMENT 
Cost Accountant 
Purchasing Agent 
Office Management 
Contracts Administration 
Systems and Procedures 
Personnel 


MANUFACTURING 

Tool Design 

Methods and Procedures 

Planning 

Material Control 

Foremen 
Precision Machine Shop 
Precision Assembly 
Precision Inspection 


OTHERS 
Draftsmen-Detailers 
Draftsmen-Checkers 
Flight Mechanics 
Technicians 

Autopilot 
Radio 
Instrumentation 


Replies held in strict confidence 


GYRODYNE CO. OF AMERICA INC. 


Saint James, Long Island, New York 


UNIQUE LOCATION—IDEAL LIVING CONDITIONS 
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= 
poo = my 


/~ ENGINEERS > 


experienced in missile and gas turbine fields 


\.__ SEND FOR THIS BROCHURE = 


= 








GET THE FACTS about Solar and 
your triple opportunity — and do it 
without delay. 


Opportunity #1: The chance to get in 
on the ground floor and gain a key 
creative position with tremendous po- 
tential. Solar is humming with exciting 
and challenging programs. Solar’s Mis- 
sile and Space Group has several highly 
advanced projects under way, includ- 
ing a new ARPA Project involving a 
completely new anti-missile defense sys- 
tem. Many openings also exist in So- 
lar’s fast-moving gas turbine programs. 


Opportunity #2: You don’t get lost in 
the crowd! Solar is a medium-sized 
company (2500 people in San Diego) 
with a successful history since 1927. 
Personnel policies are advanced. Sal- 
ary and performance reviewed semi- 
annually. Liberal relocation allowances. 
Professional status of engineers is fully 
appreciated and recognized. A new 
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60,000 sq. ft. engineering building, 
necessitated by expanding research and 
development, will be compieted in 
1959 on the edge of San Diego Bay. 


Opportunity #3: The chance to live 


better in sunny San Diego. This famous 
resort area has the finest year-around 
climate in the U.S. Recreational, cul- 
tural and educational facilities are ex- 
cellent. You and your family will enjoy 
life more at Solar in San Diego. 


Send for brochure giving complete 
details. Write to Louis Klein, Dept. 
E-606, Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, Calif. 
Why not send along your resume of 
qualifications to save time? 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 





SHOP SUPERINTENDENT 
WANTED! 


Large, eperemien, fixed base operator needs super- 
intendent capable of performing all duties 
connection w overhaul and maintenance of 
types of corporation and commercial aircraft. Must 
be thoroughly experienced, executive calibre, or- 


o meet people, set 
direct entire shoo organization. This is an excep- 
tional opportunity for the right man. 


P-1998, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





1DDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 

Send to office nearest you. 

NEW YORK 36: P. O. 

CHICAGO 11: 520 N 

SAN FRANCISCO 4 


BOX 12 
Michigan Ave. 
68 Post 8t. 





POSITIONS VACANT 





Helicopter—Pilots and Mechanics. Leading 
Company needs pilots with a minimum of 750 
Helicopters hours. Also licensed A & P's 
with Helicopter Maintenance experience. For 
full information write Rotor-Aids, Inc., P. O. 
Box 1850, Ventura, California. 


Aircraft Radio Technician——Unusual oppor- 
tunity for qualified aircraft radio technician 
to join growing California CAA-approved re- 
pair station. Future possibilities unlimited in 
work with both business a/c and airlines. 
Idea! living conditions, climate, and cultural 
benefits in beautiful Bay Area. Must possess 
FCC 2nd Class Radiotelephone License or bet- 
ter, be experienced in repair and installation 
of radio and navigation equipment for large 
and small commercial! a/c. Submit full details 
and starting rate desired in first letter to: 
Bay Aviation Services Company, Executive 
Aircraft Terminal, San Francisco, Interna- 
tional Airport, California. 


Engineering Test Pilot-——Leading Midwest 
university requires engineering test pilot to 
fly programs in low-speed flight research, su- 
pervise and/or assist with program develop- 
ment. Opportunity for technically qualified 
pilot to develop professionally in engineering 
research. Minimum qualifications: BSE, pref- 
erably aero; engineering (not production) 
flight testing on 600 hp aircraft; 2,500 hours. 
Desirable: instrument or instructor rating, 
helicopter rating. over 5,000 total hours. 
Salary open. P-1996, Aviation Week. 


FOR LEASE 
3 rooms all or part, ultra modern suite of 
aviation firm. Finest air-conditioned 5th Ave. 
building (53rd St.). FL-1941, Aviation Week. 





IN ALL INTERESTS 
OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both 











AVIATION WEEK, June 29, 1959 





EMPLOYMENT OPPORTUNITIES 








NEED 
ENGINEERS? 


An employment advertisement 
in the EMPLOYMENT OPPOR- 
TUNITIES SECTION will help 
you find the engineers you 
need. It’s an inexpensive, time- 
saving method of contacting 
competent personnel for every 
engineering job in the Aviation 
industry. The all paid circula- 
tion of AVIATION WEEK offers 
you an opportunity to choose 
the best qualified men avail- 


able. 


For rates and information 
write : 


Classified Advertising 


Division 


AVIATION 
WEEK 


P.O. Box 12 
New York 36, WN. Y. 
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IMPORTANT NOTICE TO 
PHYSICISTS AND ELECTRONIC ENGINEERS: 


RADAR AND COMMUNICATIONS 
SYSTEMS ENGINEERS 


SERVO ENGINEERS 
COMPUTER ENGINEERS «::-;* 


ELECTRONIC PACKAGING 
ENGINEERS 


FIELD SERVICE ENGINEERS 
THERMO-CHEMISTS 


DYNAMIC EXPANSION IN ELECTRONICS & AVIONICS: 

Even greater impetus is being added to Emerson’s dynamic 
long-range expansion program. Last year was the most 
successful in our history. In 1959 we are setting still higher 
records. Emerson’s growth means excellent opportunity for 
your professional growth! 


EMPHASIS ON SYSTEMS APPROACH: 

We emphasize the systems approach which means Emerson 
engineers explore and por om in many diversified areas. 
This climate of creative freedom has paid off in solid achieve- 
ments. Our Electronics and Avionics Division is daily in- 
fluencing the “state of the art” in fire control systems. Our 
engineers are meeting needs for further refinements in the 
development and production of both analog and digital com- 
puting and automatically programmed data processing sys- 
tems. Transistorization and other solid state electronic 
applications are currently being applied to advanced airborne 
and ground based projects. 


CURRENT PROJECTS AT EMERSON ELECTRIC: 


B-58 fire control system, mortar locators, radar components 
and assemblies, servomechanisms, missiles and rockets, 
ground support equipment, microwave antennas, plus a host 
of other electronic devices for the space age. 


CONSIDER THESE EMERSON BENEFITS: 
e Excellent salaries 
e Outstanding advancement opportunities 
e Graduate and undergraduate education program at 
two highly-rated universities 
e Beautiful, convenient suburban location 
e Moving expenses to St. Louis fully paid 
e Plus other top-level benefits 


FOR UNUSUAL OPPORTUNITIES, CONTACT US AT ONCE: 


If you feel your talents can be better utilized in assuming 
greater responsibility with accompanying long-range and 
immediate opportunities — you owe it to your future to 
contact us at once! Please write in confidence, including 
business and educational background and approximate salary 
requirements, to Mr. A. L. Depke. 


YOUR FUTURE IS OUR BUSINESS! 


Electronics and Avionics Division 


EMERSON ELEctTRIC 


8100 W. Florissant St. Lovis 36, Mo. 
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SEARCHLIGHT SECTION - 


EQUIPMENT a! 
UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as a line. 


PROPOSALS, $2.70 a line an insertion. 


BOX NUMBERS count os one line additional in undisplayed ads. 
IEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
— ive Vice Presid: 
Tel: Stanley 7-3411 Cable: Flytiger 








FOR SALE 


B-26 AIRCRAFT 


Mods. B-26-B, B-26-C, 
TB-26-B, TB-26-C, RB-26-C. 
ACME AIRCRAFT PARTS, INC. 


P.O. Box 31 PH: NE 6-5726 
COMPTON, CALIFORNIA 

















FOR SALE 
TWIN BONANZA E-50 


N-S65MR. 


Mfg: July, 1957. Serim ZEH-50. Total time 
airframe 640 hrs. Engines left & right zero 
since factory remanvufacture. Seven place 
interior with couch & chair. Corporation 
flown & maintoined. Radio: 2 ARC Omnis, 
1 ARC ADF-21, 1 ARC T-11, Narco Saphire 
Transceiver, 3 Lite Marker, R-89 Guidescope. 


Contact: John A. Lyon, Chief Pilot 
MALCO REFINERIES, INC. 
Roswell, New Mexico 























Featuring additional 
products, specialties 
& services for 
the aviation field 

















A. B. MURRAY CoO. INC. 
esT. 106 

AIRCRAFT 

STAINLESS STEEL 

TUBING FROM STOCK 


Elvzabeth, N. 3. © Gristol, Pa. « McKeesport, Pa 














Poor Aladdin .. . 


The best service at Aladdin’s command was rubbing a lamp and WISHING 
for what he wanted. YOU have “Searchlight’’ to help you find what you want! 


“CAN SEARCHLIGHT” SERVE YOU? 








FOR ADDITIONAL 


INFORMATION 


About Classified 
Advertising, 


Contiiet 
The MeGraw-H4:ll 


Office ou. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16—350 Park Square 
HUbbard 2-7160 
D. J. CASSIDY 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS—E. S. MOORE 
CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 
W. B. SULLIVAN—T. H. HUNTER 
DALLAS, 1—1712 Commerce St., 
Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 
DETROIT, 26—856 Penobscot Bidg. 
WOodward 2-1793 
D. M. WATSON 
LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 
P. M. BUTTS 
NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS 
PHILADELPHIA, 3 


Six Penn Center Plaza 
LOcust 8-4330 


H. W. BOZARTH—T. W. McCLURE 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
S. HUBBARD 
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SUN-POWERED VOICE 
FOR A MOON 


You put a tremendous lot of effort into getting a man-made 
moon into orbit around the earth...and what happens? 

In only a couple of weeks, “the cat gets its tongue”! Batteries 
that power the radio soon go dead . . . and the moon silently races 
around, heaven knows where. 


To make “moons” talk back for years, the Tapco Group has 
developed an ingenious electric-power station to fit into a satellite's 
nose. A sun-loving reflector focuses the sun’s heat on a tiny boiler 
filled with mercury ...the mercury turns into vapor... turns a 
tiny turbine...and drives an alternator...which generates several 
kilowatts of electric power for the moon-riding radio transmitter. 


Abilities such as this one are at work every day at the Tapco 
Group ... solving electrical, electronic, missile, space vehicle, and 
metallurgical problems. Tell us your problem . . . we'll deliver the 
answer...AND the complete system, subsystem, or any part. 


TAPCO GROUP 


TRw%@, Zhompson Ramo Wooldridge Inc. 
ATO Dept. AW-659 « Cleveland 17, Ohio 


DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS AND COMPONENTS 
FOR THE AIRCRAFT, MISSILE, ORDNANCE, ELECTRONIC, AND NUCLEAR INDUSTRIES 


97 





LETTERS 





a * * * 
Editorial Obligation 

Kudos to Aviation Weex, and raspberries 
to Clarence N. Sayen for his letter cancel- 
ing his subscription because he had “taken 
just about en ” (AW May 25, p. 150). 

To begin with, it is axiomatic that you 
have the right as well as the obligation to 
speak editorially with courage and convic- 
tion on matters of great importance to avi- 
ation. Obviously, you must factually 
report aviation news including statements 
made by spokesmen whose views are dia- 
metrically opposed to your own. As a sub- 
scriber of long standing and an employe of 
the aircraft industry, I commend you on 
both counts. 

Furthermore, your practice of agen | 
letters, some of which are intensely critica 
of your editorial position, convinces me of 
your integrity and devotion to upholding the 
rights of dissenters. 

As president of the Air Line Pilots Assn., 
Mr. Sayen is certainly demonstrating short- 
sightedness, if not downright immaturity, 
by canceling his subscription simply because 
he does not like your editorial attitude. 
On the contrary, I believe that it is incum- 
bent on him to be completely aware of the 
opinions of the press and the public con- 
cerning the ALPA and its policies. His re- 
course to adverse criticism is by public re- 
buttals, including letters to the Editor, or 
better yet by trying harder to do a job in 
the best interest not only of pilots but the 
industry and the fare-paying public as well. 

Perhaps then he can gain the accolades 
which you so freely bestow when they are 
warranted. 

I hope that Mr. Sayen reads this letter 
— while sneaking a peek at a col- 
eague’s copy of Aviation Weex and de- 
cides to return to the fold. 

Watt Moryxwas 
Sylmar, Calif. 


Canadian Carrier 


I would like to first of all compliment 
and thank yon for the editorial in your 
issue of May 25 wherein you paid tribute to 
Canadian aviation’s first 50 years. 

You are quite correct in stating in your 
editorial that many Canadian operators are 
little known outside their immediate areas, 
and in this same connection I would like 
to point out on p. 49, in discussing Canadair 
540 evaluation trips, you refer to our com- 
pany, Pacific Western Airlines, as an Alaskan 
carrier, 

While we do have international charter 
licenses, enabling us to fly into Alaska from 
various western Canadian points, we are 
nevertheless a completely Canadian com- 
pany and, in fact, have the distinction of 
being Canada’s largest independent airline 
—oconsidering the fact that Trans-Canada 
Air Lines is government-owned and Ca- 
nadian Pacific Air Lines is owned by the 
Canadian Pacific Railway Co. 

F, A, “Sanpy” WELBOURN 

Press Relations & Advertising Officer 
Pacific Western Airlines, Inc. 
Vancouver, Canada 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification, We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Canada’s Air Industry 


I wish to congratulate you on your edi 
torial “Canadian Aviation’s Fifty Years” 
(AW May 25, p. 21). I feel this will be 
a significant contribution to the educational 
program that must take place if Canada 
and the United States are to be partners 
in the mutual defense of the North Ameri- 
can continent. 

The integration of the USAF-RCAF for 
the air defense of the continent, i.e., ap- 
pointment of Charles Roy Slemon as Deputy 
Commander of NORAD, was the initial 
step; it now remains for the Canadian air 
craft industry to participate actively in the 
research and development and production 
of the weapon systems to achieve the com- 
mon goal. 

As you point out, the ever-increasing com- 
plexity of an effective weapon system is 
beyond the economic capacity of Canada, 
but most definitely not beyond the capacity 
of the Canadian aircraft industry. The latter 
is borne out by the past achievements in 
both civil and military fields by the indus- 
try. 

I am sure the recognition afforded the 
Canadian aircraft industry by a magazine 
with the stature enjoyed by Aviation Week 
will give added impetus to Canadian con 
tractors to increase their activity in selling 
their products and capabilities to the United 
States armed services, procurement agencies 
and prime contractors 

Rosert |. Lanpry 

Secretary, Industrial Council 

Air Industries & Transport 
Assn. of Canada 

Ottawa, Canada 


Pilot Study 


Not being intimately acquainted with 
Federal Aviation Agency, airline, and Air 
Line Pilots Assn. affairs, the writer wonders 
if you or one of your readers can answer the 
following question: 

Has an adequate study (or an attempt at 
such a study) been made to determine 
which of the following two pilot groups is 
likely to provide safer jet airline operation: 

A. Existing airline pilots with adequate 
jet transition training, or 

B. Ex-military jet pilots (preferably multi- 
engine) with adequate airline transition 
training? 

Transition problems for an individual of 
over 50 years of age, with “instincts” ac 
quired over a period of some 30 years, can 
not be shrugged off on the basis of opin- 
ions. Naturally, obvious arguments exist 
both ways; possibly, and even probably, an 
engineering study would indicate the course 


currently followed by the airlines to be 
correct. 

However, one wonders whether this mat- 
ter has had adequate airing and factual, 
unbiased study. The writer is just cynic 
enough to suspect that the subject might 
be a sacred cow, hot potato, and/or skeleton 
in the closet to more than one of the 
aforementioned agencies. While he ap- 
preciates their problems, he appreciates even 
more his own as an airline passenger. 

Hanns J. Marer 
Dallas, Tex. 

P. S. The writer is not an ex-military 

jet pilot. 


Classification Example 


I agree wholeheartedly with your recent 
articles about classification and information 
policies in the Pentagon. An example of 
one classification which you did not mention 
is the following: Four Wheel Drive Corp. 
of Clintonville, Wis., has been working for 
nine months on a $40 million contract for 
ground handling equipment for Minuteman, 
yet all information on this has been with- 
held because the Air Force is still “evalua- 
ting” the contract. 

Ricuarp K. NEuMANN 
Phoenix, Ariz 


Profit Renegotiation 


Recent events can only add further en- 
couragement to your continuation to expose 
to the public the useful as well as the rather 
shortsighted policies, long range ineffective- 
ness, associated secrecy, gobbledygook, etc., 
of the present Administration and the De- 
fense Department’s (in particular) attitude 
toward the ever broadening problem of de- 
fense. As various events and times have called 
for special studies and needed recommenda- 
tions, as evidenced by the Rockefeller Re 
port, the Gaither Report, and now the 
Killian Report, serious doubts are generated 
as to the effectiveness and thoroughness of 
the job which the National Security Council 
is supposedly doing. 

From the net profits for several manu- 
facturers in 1953 on private invested capital 
(AW May 18, p. 29) there can be no doubt 
but that these profits are very high, however, 
it should also be questioned if these profits 
would be nearly as high if averaged over a 
10 year period. A thorough investigation 
of the highly controversial and important 
matter of renegotiation would seem war- 
ranted. If no satisfactory recommendation 
ceuld be arrived at there would appear to be 
some case for a temporary suspension of re 
negotiation for several years to study its 
effects on the efficiency of our system for pro- 
curement of weapons, related items, and 
services. In this respect, though, there does 
seem to be a growing trend among some 
manufacturers and corporations to use a 
given amount of net return per dollar of 
sale or per dollar of private plus government 
investment rather than per dollar of private 
invested capital only as a profit standard. 

Epwarp KraMER 
Glenshaw, Pa. 
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...the X-15 


...and Fluoroflex-T hose 


FLUOROFLEX-T, the original hose of Teflon’, not only delivered superior 
performance in pre-flight tests, but also has a solid reputation of reliability 
in more than five years’ service on aircraft and engines... good reasons 

for its use in advanced aircraft exemplified by the X-15. 


Only experience and careful quality control can provide the best in Teflon. 
Resistoflex specially compounds and processes the virgin Teflon resin 

to insure uniform, high density tubing with low crystallinity for maximum 
strength and flexibility — good reasons to specify Fluorofiex-T whenever 
you have problems in flexible hose assemblies. Write Dept. 265, 
RESISTOFLEX CORPORATION, Roseland, N. J. 


*PFluorofter is a Resistofiez trademark, reg., U.S. pat. off. *Tefion is DuPont's trademark for TF E fluorocarbon resins 
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WNINERSIT. MICROFILY 
STEVENS RICE G 


313 WAST st * *E COVERAGE 
AND ARBOR MICH ) MISSILE 
FASTENER REQUIREMENTS... 


Only ESNA offers all three 


locking devices 


The Red Nylon Locking Collar for maximum 
performance under severest conditions of 
vibration, impact, re-use . . . to 250° F. 


The Offset Locking Oval for thin- 
walled, lightweight, miniaturized 
fasteners .. . 550° F. and 900° F. 


The “Z’”’ or Locking Beam standard of the 
engine industry for high performance at 
very high temperatures .. to 1300° F 


Fit the fastener to the application from the 
only complete line of self-locking fasteners 


It takes more than one locking device to cover the 
specialized requirements of the aircraft and missile 
industries. One of the three devices offered by 
ESNA . .. and only ESNA .. . is sure to have the 
required qualities for each specific application. 

That’s half of ESNA’s story. The other . . . and 
equally important half . . . is the tremendous variety 
of special shapes and sizes available with each lock- 
ing device. Whatever your fastening requirements, 
there’s an Elastic Stop nut designed to do the job. 
Mail in the coupon for design information on the 
full line . . . or recommendations for your particular 
fastening requirements. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. $28-625 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 
Please send me the following free fastening information: 


(D Visual index: A complete picto- [J Here is a drawing of our prod- 
rial representation of all stand- uct. What self-locking fastener 
ard Elastic Stop Nuts. would you suggest? 


Name Title. 





Firm. 





Street. 


























